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‘‘Finally,  a  dilution  bottle  that  allows 
the  use  of  both  hands”-  is  typical 
praise  for  this  breakthrough  product 


Now  with  the  new  Weber  DB™  Dilution  Bottle  you  no 
longer  need  to  hold  a  stopper  or  cap  in  one  hand 
while  adding  a  sample  to  the  diluent.  The  attached 
cap  has  a  patented  living  hinge  -  it  stays  put  and 
out  of  the  way  during  use  -  and  is  never  held  or  set 
down.  Our  new  one-piece  bottle  actually  promotes 
the  use  of  two  hands  for  superior  ease  and  comfort. 

This  unique  design  also  greatly  reduces  the 
chance  of  contamination  through  enhanced 
aseptic  handling. 

You’ll  also  appreciate  how  the  gigantic  wide-mouth 
facilitates  weighing  of  bulky  or  viscous  products. 

The  easy-to-open  cap  is  guaranteed  leak-proof 
before  aiid  after  opening  ...  sample  can  be 
vigorously  shaken  without  fear  of  leaking.  ^ 

Even  with  all  these  advantages,  there  _  ) 

is  something  else  smart 

microbiologists  will  want  .y 

to  know.  At  only  480  per  ON*-^ 

use  this  bottle  is  truly  L 

economical  and  is  far  c 

and  away  the  best  value  VjSw 

available. 


Sphate  (Butterfi^ 
Bottle  . 


PRE-FILLED  -  Three  essential  formulations  are  available: 

•  Foods  and  Dairy  Products  (Butterfield’s  Buffer) 

•  Water/Wastewater  (Phosphate  Buffer  with  Magnesium  Chloride) 

•  Pharmaceuticals  and  Cosmetics  (Peptone  Water) 

All  come  in  either  a  99  ml  fill  (1/100  dilution  ratio)  or  a  90  ml  fill  (1/10  dilution 


ratio),  and  all  are  guaranteed  sterile  and  buffered  to  pH  7.2  ±  0.2. 

AA/PRFR  Sr'TFNTTFir'  to  order  or  tor  more  information:  See  this  New  product  at 

2732  Kuser  Road,  Hamilton,  NJ  08690  800-328-8378  ASM  General  Meeting 


Please  circle  No.  173  on  your  Reader  Service  card. 
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Invite  a  Colleague 
To  Join  The  Association 

You,  as  a  member  of  lAMFES,  can  contribute  to  the  success  of  the  Association  and  the  professional  advance¬ 
ment  of  your  colleagues  by  inviting  them  to  become  a  part  of  lAMFES.  On  your  behalf  we  would  be  happy  to 
send  a  colleague  a  membership  kit,  including  complimentary  copies  of  Dairy,  Food  and  Environmental  Sanita¬ 
tion  and  the  Journal  of  Food  Protection,  and  an  invitation  to  join  lAMFES.  Just  fill  in  the  following  informa¬ 
tion  and  Mail  or  FAX  to  (515)  276-8655.  (Please  Print) 
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We’ll  take  the  hassle 
out  of  HACCP. 


The  SERVSAFE® 
Serving  Safe  Food 

Food  Safety 
Management  System 


Reader  Service  No.  1 32 


SERVSAFE®  Serving  Safe  Fcxxl 
from  The  Educational  Foundation  is 
a  complete  educational  program, 
designed  to  address  critical  food 
safety  issues  through  the  Hazard 
Analysis  Critical  Control  Point 
(HACCP)  system.  Our  materials 
bring  you  the  latest,  most  up-to-date 
information  —  and  the  easiest,  most 
understandable  implementation  of 
the  HACCP  food  safety  system 
available.  The  SERVSAFE  system 
features  products  for: 

Foodservice  Maiu^ers  and 
Employees  —  The  Applied  Foodservice 
Sanitation  course  is  the  most 
recognized,  widely  accepted  food 
safety  training  and  certification  program 
available  for  managers  today.  It  is  the 
first  manager  certification  program  to 
define  and  discuss  the  HACCP  system. 
It’s  great  as  an  introduction  for  new 
sanitarians  with  food  program 
responsibilities.  And  SERVSAFE  also 
includes  a  manager  training  video, 
instructor  materials  and  employee 
videos  and  guides  to  streamline 
training. 

Sanitarians  —  The  Managing  a  Food 
Safety  System  HACCP-based  course  is 
designed  sp>ecifically  to  meet  the  needs 
of  sanitarians  and  industry 
professionals.  It  offers  opportunitites 
for  collaborative  workshops  between 
regulatory  and  industry  professionals  to 
discuss  the  practical  implementation  of 


the  principles  of  HACCP  consistent  with 
the  1993  FDA  Food  Code.  Some 
examples  of  past  workshops  include: 

■  The  Department  of  Commerce  and 
FDA  use  of  the  Managing  a  Food 
Safety  System  course  as  the  HACCP 
curriculum  for  the  National  Seafood 
Foodservice  Pilot  Program. 

■  The  Department  of  Commerce  and 
the  Chicago  Health  Department  use  of 
SERVSAFE  programs  to  train  field 
personnel. 

■  National  and  state  environmental 
health  association  sp>onsorship  of 
SERVSAFE  programs  for  their  members. 

The  Managing  a  Food  Safety  System 
course,  as  well  as  other  SERVSAFE 
programs,  can  be  presented  as  a 
seminar  in  your  state.  For  more 
information  on  arranging  a  seminar, 
call  1-800-765-2122  ext.  772. 


Let  us  help  you  take  the  hassle  out 
of  HACCP  with  the  most  recognized, 
up-to-date  food  safety  training 
available— SERVSAFE  Serving  Safe 
Food.  For  more  information  on  our 
HACCP-based  SERVSAFE  programs, 
call  1  •800-768-21 22  today! 


National  Restaurant  Association  _ A. 

THE  EDUCATIONAL  FOUNDATION 

Your  Source  For  Professional  Training 


MARCH  1995  -  Doty,  Food  ond  Eiraronmontol  Sanitation  121 


DAIRY.  FOOD  AND  ENVIRONMENTAL 


A  PUBLICATION  OF  THE  INTERNATIONAL  ASSOCIATION  OF  MILK.  FOOD  AND  ENVIRONMENTAL  SANITARIANS.  INC. 


ARTICLES 

Campylobacter  J^uni/coli . 133 

The  National  Advisory  Committee  on  Microbiological  Criteria  for  Foods 

ASSOCIATION  NEWS 


Sustaining  Members . 127 

Thoughts  From  the  President .  128 

On  My  Mind . 130 

New  lAMFES  Members . 158 


DEPARTMENTS 


Federal  Register . 154 

Updates . 159 

News . I6l 

Industry  Products . 163 

Where  To  Find  It . 166 

Business  Exchange . 167 

3-A  Sanitary  Standards . 174 

Coming  Events . 188 

Advertising  Index . 189 


lAMFES  Affiliate  Officers . 156 

lAMFES  Audio  Visual  Library . 168 

lAMFES  82nd  Annual  Meeting  Preliminary  Program . 191 

lAMFES  Membership  Application . 199 

lAMFES  Booklet  Form . 200 


The  publishers  do  not  warrant,  either  expressly  or  by  implication,  the  factual  accuracy  of  the  articles  or  descriptions  herein,  nor  do 
they  so  warrant  any  views  or  opinions  offered  by  the  authors  of  said  articles  and  descriptions. 


ABOUT  THB  COVUt^  . 

'  fheto  ccnirtMy  of  Dynot  lnc»  S 
Dolovvcm  Dr.,  Lok«  Succost,  NY 
1 1042.  and  ifokilion  of 

E  coif  0157  using  Dynobaodi^  .i, 
knmimoMagnoKc  Soparctlion  OMS) 
lotihnotogy.  This  molhod  wiH  lsd<4* 

-  £  coH  0157  ki  24  hoow. “  ■ 

•<W  '  ■ 


Editors  NMb:  ^  % 

The  foiiiidliis  a  from 

the  artiiiB^Eik<mdifl|i^j^ 
Qualit|»(^|loid  MiBdto  21  Days” 
on  pa^  13  |lidie  Ja^ikBuy  of 
Dairy;^f>oddkand  Smdrimmental 

Smitakom' iX:  4=^  v‘ 

ttrnidmmimiiii  md  S' 


122  Daily,  Food  and  Emiionmental  SonHotion  -  MARCH  1995 


iA .  .ji .  -/ii,: 


Request  for 
Preproposals  for 
Research 


The  ILSI  (International  Life  Sciences  Insti¬ 
tute)  North  America  Technical  Committee 
on  Food  Microbiology  is  offering  financial 
support  for  research  projects  in  the  follow¬ 
ing  areas: 

1 .  Microbial  risk  assessment 

Development  of  quantitative  microbial  risk 
assessment  for  human  infection  with 
specific  pathogens,  namely  Listeria 
monocytogenes,  Escherichia  coli  0157:H7, 
and  Cryptosporidium. 

2.  Listeria  monocytogenes 

Identification  of  marker(s)  that  singly  or  in 
combination  reliably  differentiate  disease- 
causing  from  non-disease-causing  strains  of 
Listeria  monocytogenes. 

3.  Enferohemorrhagic  Escherichia  coli 

Definition  of  features  that  singly  or  in 
combination  reliably  differentiate  strains  of 
SLTEC  (VTEO  which  are  pathogenic  for 
humans  from  those  which  are  not. 

4.  Cryptosporidium 

Methods  development  for  the  isolation  and 
enumeration  of  Cryptosporidium  in  foods. 

Frequency  of  occurrence  and  survival  of 
Cryptosporidium  in  ready-to-drink 
beverages. 

The  deadline  for  submission  of  prepropo¬ 
sals  is  May  31, 1995. 

Preproposal  application  forms  may  be 
obtained  from: 

Ms.  Catherine  Nnoka 
ILSI  N.A. 

1126  I6th  Street  N.W. 

Washington,  DC  20036 

Telephone  (202)  659-0074 
Fax  (202)  659-3859 
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Manuscripts:  Correspondence  regarding  manuscripts  and  other  read¬ 
ing  materials  should  be  addressed  to  Editor,  I  AM  FES,  6200  Aurora  Ave., 
Suite  200W,  Des  Moines,  lA  50322-2838;  515-276^3344. 

"Instructions  to  Contributors"  can  be  obtained  from  the  editor. 
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ENVIRONMENTAL  SANITATION,  lAMFES,  Inc.,  6200  Aurora  Ave., 
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reprints  ore  not  available  from  this  address;  address  reprint  requests  to 
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Business  Matters:  Correspondence  regarding  business  matters  should 
be  addressed  to  Steven  K.  Halstead,  lAMFES,  6200  Aurora  Ave.,  Suite 
200W,  Des  Moines  lA  50322-2838. 

Subscription  Rates:  $  1 20.00  per  year.  Single  copies  $  1 0.00  each. 
No  cancellations  occepted. 

Sustaining  Membership:  A  sustaining  membership  in  lAMFES  is 
available  to  companies  at  a  rate  of  $450  per  year.  For  more 
information,  contact  lAMFES,  6200  Aurora  Ave.,  Suite  200W, 
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Membership  Dues:  Membership  in  the  Association  is  availoble  to 
individuals  only.  Dues  ore  $60  per  year  and  include  a  subscription 
to  Dairy,  Food  and  Environmental  Sanitation.  Dues  including 
both  Dairy,  Food  and  Environmental  Sanitation  and  Journal  of 
Food  Protection  are  $90.00.  Student  membership  is  $30.00  per 
year,  with  verification  of  student  status,  and  includes  Dairy,  Food 
and  Environmental  Sanitation  or  Journal  of  Food  Protection. 
Student  membership  with  both  journals  is  $45.  No  cancellations 
accepted. 

Postage:  Canada  and  foreign  odd  $22.50  per  journal  subscrip¬ 
tion.  U.S.  FUNDS  ONLY  -  ON  U.S.  BANK.  Single  copies  odd 
$7.00. 

Claims:  Notice  of  failure  to  receive  copies  must  be  reported  within 
30  days  domestic,  90  days  foreign.  All  correspondence  regarding 
changes  of  address  and  dues  must  be  sent  to  lAMFES,  Inc.,  6200 
Auroro  Ave.,  Suite  200W,  Des  Moines,  lA  50322-2838;  515- 
276-3344. 

Reprint  Permission:  Questions  regording  permission  to  reprint 
any  portion  of  Dairy,  Food  and  Environmental  Sanitation  should 
be  addressed  to:  Editor,  lAMFES,  6200  Aurora  Avenue,  Suite 
200W,  Des  Moines,  lA  50322-2838,  or  fox  to  515-276-8655. 


124  Dairy,  Food  ond  Environmental  Sanitation  -  MARCH  1995 


Food  &  Dairy  EXPO  and  lEFP 


It  all  adds  up  to  more 
profitable  processing 
and  pacl^ging  solutions. 

If  you’re  keeping  up  with  the  latest 
ideas  and  innovations  in  processing,  start 
making  plans  today  to  attend  the  hipest, 
best  and  most  cost-efficient  buying  and 
learning  event  of  the  year. 

It’s  MegaShow,  the  ultimate  one-stop 
shopping  experience  for  food  and  dairy 
processors  woridwide. 

Brought  to  you  by  the  International 
Exposition  for  Food  Processors*  (lEFP)  and 


Food  &  Dairy  EXPO,  MegaSiow  premieres 
November  4-7  at  Chics^’s  McCormick  Mace. 

Four  hill  days.  An  outstanding  opportunity 
to  study  an  estimated  750  exhibits  jam-packed 
with  working  equipment,  new  applications, 
new  and  crossover  technologies,  packing 
materials,  ingredients,  software  and  more. 

Take  part  in  hourly  “Technology 
Workshop  ”  demonstrations  right  on  the 
show  floor.  And  take  in  the  daily  Food 
MegaTrends  seminars  which  will  discuss 
what’s  hot,  what’s  not,  future  trends  and 
more.  And  it’s  all  free  to  processors. 

\rith  25,000  U.S.  and  international  atten¬ 
dees  expected,  you  can’t  afford  to  miss  out  on 
M^aShow.  So  register  today.  Fax  your  bu^ess 
card  to  202-637-0588.  Or  call  1-800-634-2888. 


R««d«r  Service  No.  141 


Capture  and  Isolate  Eco/i  0157 
witn  Dynabeads®  anti-E.coli  0 1 57 


V  Isolation  of  £cott  0 1 57  using 
Dynabeads  Immunomagnetic  Separation 
is  a  simple,  sensitive  and  cost  effective 
method. 

•  Within  24  hours,  positive 
samples  are  identified  by  iso¬ 
lated  colonies  -  a  confirmable 
result  not  a  presumptive 
result. 

#  A  method  using 
Dynabeads  anti-Ecoli  0 1 57 
is  in  the  8th  edition  of  BAM*. 

FDA  Bacteriological  Analytical  Manual  published 
by  AOAC  International  (Arlington,  Virginia). 


*  ; 


ODYNAU 

Making  complicated  bioseparations  simple,  rapid  and  reliable^ 


DYNAL  A.S,  P.O.Box  IS8  Skoyen,  N-0212  Oslo,  Nory/ay.  Tel.:  +(47)  22  06  10  00,  Fax.:  +(47)  22  50  70  15 

DYNAL  (U.K.)  LTD.,  TEL(05I)  346  1234.  FAX:(05I)  346  1223  NIHON  DYNAL  K.K..  TEL-  (03)  3435  1558.  FAX:  (03)  3435  1526 

DYNAL  INC., TEL  (800)  638  9416.  FAX;  (516)  326  3298  DYNAL  FRANCE  SJL.  TEL  (44)  23  45  95.  FAX:  (44)  23  16  14 

DEUTSCHE  DYNAL  GmbH.  TEL  (040)  36  68  1 1.  FAX;  (040)  36  60  40  DYNAL  (AUSTRALIA)  PTY.  LTD..  TEL(l-800)  623  453.  FAX:(03)  663  6660 


Reader  Service  No.  166 
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Call 

for 

Cover 

Photos! 


In  keeping  with  our  "new 
look,"  Dairy,  Food  and 
Environmental  Sanitation 
is  constantly  seeking 
interesting  and  visually 
stimulating  photographs 
for  our  covers.  If  you  have 
a  four<olor  photo  that 
is  pertinent  to  the  industry, 
and  would  like  us  to 
consider  it  for  publication, 
please  submit  it  along 
with  a  description  of  the 
photo  and  any  credits  to: 

EDITOR 

Dairy,  Food  and 
Environmental  Sanitation 
6200  Aurora  Ave. 

Suite  200W 
Des  Moines,  Iowa 
50322-2838 

Please  note:  unless 
otherwise  requested  at 
the  time  of  submission, 
all  photos  become  the 
property  of  Dairy,  Food 
and  Environmental 
Sanitation  and  will  not 
be  returned. 
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Past  President,  Harold  Bengsch,  Springfield/Greene  Co.  Health  Dept.,  921  W.  Turner, 
Springfield,  MO  65803;  (417)  864-1657. 

Affiliate  Cauncil  Chairperson,  Susan  Sumner,  University  of  Nebraska,  356  FIC,  Lincoln,  NE 
68583-0919;  (402)  472-7807. 

Executive  Manager,  Steven  K.  Halstead,  CAE,  6200  Aurora  Ave.,  Suite  200W,  Des  Moines, 
lA  50322-2838,  (515)276-3344. 


mmm 

Steven  K.  Halstead,  Managing  Editor,  6200  Aurora  Ave.,  Suite  200W,  Des  Moines, 
lA  50322-2838;  (515)  276-3344. 

mtam  soard  ;; ,  ' 

SIDNEY  BARNARD . University  Park,  PA 

HAROLD  BENGSCH . Springfield,  MO 

FLOYD  W.  BODYFELT . Corvallis,  OR 

JOHN  C.  BRUHN .  Davis,  CA 

j.H.  BURKEH . Sioux  City,  lA 

WARREN  S.  CLARK,  JR . Chicago,  IL 

WILLIAM  W.  COLEMAN,!! . St.  Paul,  MN 

OLIVER  D.  COOK . Rockville,  MD 

NELSON  COX . Athens,  GA 

RUTH  G.  FUQUA . Mt.  Juliet,  TN 

THOMAS  M.  GILMORE . Rockville,  MD 

PAUL  HARTMAN . Ames,  lA 

CHARLOTTE  W.  HINZ . Leroy,  NY 

RICHARD  F.  JOLLEY . Branfor,  FL 

WILLIAM  S.  LAGRANGE . Ames,  lA 

JAMES  W.  LIHLEFIELD . AusHn,  TX 

PAUL  F.  MARTIN . Chicago,  IL 

DEBBY  L.  NEWSLOW . Plymouth,  FL 

DAVID  H.  PEPER .  Sioux  City,  lA 

MICHAEL  PULLEN . White  Bear  Lake,  MN 

J.  REEDER . Reston.VA 

ROBERT  L.  SANDERS . Pensacola,  FL 

P.C.  VASAVADA . River  Falls,  Wl 


“The  mission  of  lAMFES  is  to  provide  food  safety  professionals  worldwide  with  a  forum  to 
exchange  information  on  protecting  the  food  supply. ' 
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SustainingMembers 


3-M  Surgkal  Division,  3M  Center,  Bldg.  275, 
St.  Paul,  MN  55144-1000;  (612)  7i6^9^9i 
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ABEIL  Pott  Control,  246  Attwell  Drive, 
Etobicoke,  ON  M9W  5B4;  (416)  675-6060 
Accuroto  Motoring  Systoms,  Inc.,  1651  Wilkening 
Road,  Schaumburg,  IL  60173;  (708)  882-0690 
Alfa4oval  Agri,  Inc^  1 1 1(X)  Noith  Congress  Av¬ 
enue,  Kansas  City,  MO  64153;  (816)  891-1528 
AMPCO  Pumps,  Co.,  4000 W.  Burnham  St,  Milwau¬ 
kee,  W1  53215;  (414)  643-1852 
APV  Cropoco, 9525 W.  Bryn  Mawr  Ave. ,  Rosemont, 
IL  60018;  (708)  6784300 

Atkins  Todmicid,  Inc.,  3401  S.W.  40th  Blvd.,  Gaines- 
viUe,  FL  32608;  (904)  3785555 
Bobton  Bros.  Co.,  1880  Country  Farm  Drive, 
NapervUle,  IL  60563;  (708)  369-8100 
BoctonDkkinton  Microbiology  Systoms,  Incw  PO 
Box243,Cockeysville,MD  21030; (301)584-7188 
Bontloy  Instruinonts,  Inc.,  327 Lake  Hazeltine  Drive, 
Chaska,  MN  55318;  (612)  4487600 
BioConIrol  Systems,  Inc.,  19805  N.  Creek  Park¬ 
way,  Bothell,  WA  9801 1;  (206)  487-2055 
Biolog,  Inc.,  3938Tnistway,  Hayward,  CA  94545; 
(510)  785-2585 

bioMBrioux  Vitok,  Inc.,  595  Anglum  Drive, 
Hazelwood,  MO  63042-2395;  (800)6384835 
Biotdonco  Intamotionol,  Inc.,  11607  Magruder 
Lane,  RockvUle,  MD  20852-4365;  (301)  2380072 
Bordon,  Inc.,  180  E.  Broad  Street,  Columbus,  OH 
43215;  (614)  225-4000 

Capitol  VioL  Inc.,  PO  Box  446,  Fultonville,  NY 
12072;  (518)  853-3377 

Charm  Scioncet,  Inc.,  36  Franklin  Street,  Malden, 

MA  02148;  (617)  322-1523 

Custom  Control  Products,  Incv  1300  N.  Memorial 

Drive,  Racine,  W1  53404;  (414)  637-9225 

Dairy  and  Food  Lobs,  Inc.,  3401  Crow  Canyon 

Road,  Suite  110,  San  Ramon,  CA  94583-1307; 

(510)8300350 

Doiry  Quality  Control  Inst.,  5205  Quincy  Street, 
St.  Paul,  MN  551 12-1400;  (612)  7850484 
Dorigold,  Inc.,  635  Elliott  Ave.,  PO  Box  79007, 
W.  Seattle,  WA  981 19;  (206)  2860772 
Doon  Foods,  1126  Kilbum  Avenue,  Rockford,  IL 
61101;  (815)  962-0647 

Decagon  Devices,  PO  Box  835,  Pullman,  WA 
99163;  (509)  332-2756 

Difeo  Laboratories,  Inc.,  PO  Box  331058,  Detroit, 
MI  48232;  (313)462-8478 
Diversey  Corp.,  12025  Tech  Center  Drive, 
Uvonia,  MI  481502122;  (313)  4585000 
DonLevy  A  Associates,  Inc.,  1551  E.  89th  Ave., 
Merrillville,  IN  46410;  (219)7380472 
Dynol,  Inc.,  5  Delaware  Drive,  Lake  Success,  NY 
11042;  (516)3283298 


Eastern  Crown,  Inc.,  PO  Box  850,  Vernon,  NY 
13476;  (315)  829-3505 

Educational  Foundation  of  the  Notional  Restau¬ 
rant  Assn.,  250  S.  Wacker  Drive,  Suite  14(X),  (3ii- 
cago,IL  606083834;  (800)  765-2122 
Sectrol  Specialties  Company,  441  C2ark  Street, 
South  Beloit,  IL  61080;  (815)  389-2291 
Evergreen  Packaging,  Division  of  International 
Paper,  2400  6th  Street,  S.W.,  Cedar  Rapids,  lA 
52406;  (319)  399-3236 

FAN  Food  Equipment  Co^  PO  Box  3985,  Spring- 

field,  MO  65808;  (417)881-6114 

Alex  C  Fergusson,  Inc.,  Spring  Mill  Drive,  Frazer, 

PA  19355;  (610)  647-3300 

Foss  Food  Technology  Corporation,  10355  W. 

70th  Street,  Eden  Prairie,  MN  55344;  (612)  941- 

8870 

FRM  Chem,  Inc.,  PO  Box  207,  Washington,  MO 
63090;  (314)  583-1360 

H.  B.  Fuller  Co.,  3900 Jackson  Street,  N.E.,  Minne¬ 
apolis,  MN  55421;  (612)782-1755 
GAH  Products  Corp.,  7600  57th  Avenue,  Keno¬ 
sha,  WI  53142;  (414)  694-1010 
Gordex  Chemicals,  Ltd.,  246  Attwell  Drive, 
Etobicoke,  ON  M9W  5B4;  (800)  5634273 
General  Mills  Restaurants,  Inc.,  PO  Box 
593330,  Orlando,  FL  32859-3330,(407)245-5330 
GENE-TRAK  Systems,  31  New  York  Avenue, 
Framingham,  MA  01701;  (508)  872-3113 
(Mstbrocades  Dairy  Ingredients  Group,  N93 
W14560  Whittaker  Way,  Menomonee  Falls,  WI 
53051;  (800)  423-7906 

Hess  A  Clark,  lnc./KenAg,  7th  &  Orange  Street, 
Ashland,  OH  44805;  (800)  992-3594 
IBA,  Inc.,  27  Providence  Road,  Millbury,  MA 
01527;  (508)  865^11 

Idetek,  Inc.,  1245  Reamwood  Ave.,  Sunnyvale,  CA 
94089;  (408)  7454)544 

IDEXX  Laboratories,  Inc^  1  Idexx  Drive,  West¬ 
brook,  ME  04092;  (800)  321-0207 
Integrated  BioSolutions,  Inc.,  4270  U.S.  Route 
One,  Monmouth  Junction,  P4|  08852;  (908)  274- 
1778 

Intemotioncd  Dmry  Foods  Association,  888  I6th 
Street,  N.W.,  Washington,  DC  20006;  (202)  737- 
4332 

Klenzade  Division,  Ecolob,  Inc.,  Ecolab  Center 
Notth,  St.  Paul,  MN  55102;  (612)  293-2233 
Land  O'Lakes,  Inc.,  PO  Box  116,  Minneapolis,  MN 
554404)116;  (612)  481-2870 
Marylmd  A  Virginia  Milk  Prod.  Assn.,  Inc.,  1985 
Isaac  Newton  Square  South,  Reston,  VA  22090; 
(703)  742-6800 

Meta  Soles,  Inc.,  522  W.  First  Street,  Williams¬ 
burg,  PA  16693;  (814)  832-2907 
Michelson  Laboratories,  Inc.,  6280  Chalet  Drive, 
Commerce,  CA  90040;  (310)  9280553 

Mid  America  Dairymen,  Inc.,  3253  E.  Chestnut 
Expressway,  Sprin^ield,  MO  65802-2584;  (417) 
865-7100 
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Nabisco  Foods  Group,  200  DeForest  Ave.,  East 
Hanover,  NJ  07936;  (201)  503-2080 
Nosco  IntemotionoL  901  Janesville  Avenue,  Fort 
Atkinson,  WI  53538;  (414)  563-2446 
Notional  Mastitis  Cound,  1840  Wilson  Boule¬ 
vard,  Suite  400,  Arlington,  VA  22201;  (703)  243- 
8268 

Nelson-Jameson,  Iik.,  2400  E.  Fifth  Street, 
PO  Box  647,  Marshfield,  WI  54449-0647; 
(715)387-1151 

NESni  USA,  bK.,  800  N.  Brand  Blvd.,  (Hendale, 
CA  91203;  (818)  549-5799 
Northland  Laboratories,  2415  Western  Avenue, 
PO  Box  160,  Manitowoc,  WI  542210160;  (414) 
682-7998 

Norton  Performance  Plastics  Corp.,  PO  Box 3660, 
Akron,  OH  44309-3660;  (216)  7989240 
Organon  Teknika,  100  Akzo  Avenue,  Durham,  NC 
27712;  (919)  620-2000 

PoB  Uhrofine  Corp.,  2200  Northern  Boulevard, 
East  Hills,  NY  11548;  (516)  484-5400 

Penn  State  University,  University  Creamery, 
12  Borland  Laboratory,  University  Creamery,  Uni¬ 
versity  Park,  PA  16802;  (814)  865-7535 
PRISM,  8300  Exectxive  Center  Drive,  Miami,  FL 
33166-4680;  (305)  592-6312 
Ralston  Analylical  Laboratories,  2RS  diecker- 
board  Square,  St.  Louis,  MO  63164;  (314)  982- 
1680 

Rio  Linda  Chemical  Company,  4  ION.  10th  Street, 
Sacramento,  CA  95814;  (916)  443-4939 
Ross  Laboratories,  625 Cleveland  Avenue,  Colum¬ 
bus,  OH  43216;  (614)  227-3333 
Seibeiiing  Associotos,  bic,  94  Notth  High  Street, 
Suite  350,  DubUn,  OH  43017-1100;  (6l4)  764- 
5854 

SilEker  Laboratories  Group,  bic., 900  Maple  Road, 
Homewood,  IL  60430;  (708)  957-7878 
SmithKIine  Beecham  Animal  Health,  812 
Springdale  Dr.,  Exton,  PA  19341;  (610)  363-3140 
Sparta  Brush  Co.,  Inc.,  PO  Box  317,  Sparta,  WI 
54656;  (608)  2682151 

The  Sterilex  Corporation,  10315  S.  Dolfield  Rd., 

Suite  B,  Owings  Mills,  MD  21 1 17;  (410)  581-8860 

Tekmor  Co.,  PO  Box  429576,  Cincinnati,  OH 

45222-9576;  (513)  761-0633 

Unipath  Co.,  Oxoid  Div.,  PO  Box  691,  Ogdens- 

burg,  NY  13669;  (800)  567-8378 

Viotran  Corporation,  300  Industrial  Drive,  Grand 

Island,  NY  14072;  (716)  773-1700 

VICAM,  313  Pleasant  Street,  Watertown,  MA 

02172;  (617)926-7045 

Walker  Stainless  Equipment  Co.,  618  State 
Street,  New  Lisbon,  WI  53950;  (608)562-3151 
Weber  Scientific,  2732  Kuser  Road,  Hamilton, 
NJ  08691-9430;  (609)  584-7677 
World  Dryer,  Corp.,  5700  McDermott  Dr., 
Berkeley,  IL  60163;  (708)  4496950 
Zep  Manufacturing  Cov  1310  Seaboard  Indus¬ 
trial  Blvd.,  Atlanu,  GA  30318;  (404)  352-1680 
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FROM  THE  PRESIDENT 


ByC.  DEECUNGMAN, 
lAMFIS  President 


“Who  are  you?” 


As  all  lAMFES  members  are 
generally  aware  our  membership 
consists  of  three  primary  disciplines 
or  professional  backgrounds.  We 
have  members  working  in  govern¬ 
ment  or  regulatory  agencies, 
members  associated  with  universi¬ 
ties  or  research,  and  members 
engaged  in  business  or  industry. 

But  there  is  some  information  you 
might  not  realize  and  may  jar  your 
grandmother’s  preserves. 

An  analysis  of  1993  member¬ 
ship  indicated  that  of  our  3,037 
members,  2,202  have  been  mem¬ 
bers  for  five  years  or  less.  This 
means  almost  3/4  of  our  member¬ 
ship  is  new,  within  the  past  5  years. 
Almost  half  of  these  new  members 
came  from  govemmental/regula- 
tory,  microbiologist/scientist  and 
quality  control/assurance  job  areas. 
Unfortunately,  the  same  three 
groups  accounted  for  178  dropped 
memberships  or  half  of  the  total 
loss  of  members  in  1993.  Further 
analysis  indicated  that  over  half  of 
the  dropped  members  had  been 
members  only  since  1991.  Why  are 
we  losing  the  groups  we  most 
attract? 

A  point  of  significance,  and  an 
upcoming  concern,  is  that  lAMFES 
loses  approximately  300  members  a 
year.  Over  the  past  five  years  this 
has  resulted  in  an  8%  net  reduction 
of  members.  Or  simply  stated,  we 
are  losing  more  members  each  year 
than  we  are  gaining.  From  a 
financial  perspective  this  places 
more  cost  burdens  on  existing 
members  since  less  membership 
revenue  is  collected  and  costs 
generally  go  up  with  inflation,  staff 
salary  increases,  etc. 

New  membership  trends  are 
impressive.  lAMFES  has  shown  an 


average  of  an  18%  gain  of  new 
members  each  year.  This  clearly 
illustrates  that  LAMFES  is  able  to 
attract  an  adequate  number  of  new 
members  even  without  a  formal 
recruitment  plan  in  place.  But  due 
to  the  high  loss  of  members,  the 
membership  does  not  grow  in  size 
even  with  impressive  gains. 

While  some  may  think  lost 
memberships  come  from  retired 
members,  in  1993  only  2  dropped 
memberships  came  from  that 
category.  Interestingly,  eight  new 
memberships  came  from  staff  at 
other  Associations. 

What  we  do  not  know:  Are 
members  leaving  for  a  specific 
reason;  how  can  LAMFES  address  or 
change  to  meet  these  unfulfilled 
needs;  and  are  the  reasons  for  the 
attrition  rate  beyond  LAMFES’ 
control? 

During  the  upcoming  months 
Carol  Mouchka,  Marketing  Director 
at  LAMFES  headquarters,  will  be 
developing  a  survey  document  for 
members  who  drop.  This  analysis 
will  help  us  develop  and  implement 
a  retention  and  recruitment  plan  for 
LAMFES.  Any  reduction  in  member¬ 
ship  loss  rate  will  improve  lAMFES’ 
growth  potential. 

I  would  like  to  thank  Carol 
Mouchka  for  her  analysis,  which 
made  this  column  possible.  The 
overall  success,  however,  for 
membership  growth  and  retention 
lies  in  each  member  as  we  market 
our  Association  to  our  peers  and 
colleagues  and  encourage  their 
continued  support  and  participa¬ 
tion. 

I  know  I’m  glad  to  have  you  as 
an  LAMFES  member! 
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Totally  Sanitary 

Totally  Reusable 

The  New  ReSe^L™  Sanitaiy  Hose  System 

A  totally  sanitary  environment  for  your  food  or  beverage  product,  now  available  with 
the  cost-savings  of  reusable  ends!  That’s  right.  With  the  ReSeal™  system,  when  ^ 
your  hose  assembly  gets  kinked,  run  over  or  simply  wears  out,  the  couplers  / 

A  -  can  be  reattached  to  a  new  length  of  hose.  You 

couplers.  That’s  usually 
^  savings  of  50%  to  90%  over  the  price 
of  a  complete  new  assembly!  /' ^ 

The  innovative  ReSear  system  provides  all 
features  you’ve  come  to  expect  in  a  sanitary  hose 
assembly:  sanitary  full-flow  compression  seal,  CIP  cleanable,  safe 
and  in  compliance  with  regulatory  standards  —  including  3-A  Standard  62-00 
for  sanitary  hose  assemblies.  Call  today  for  a  free  information  packet. 


Auttwized  AssenMes 


Nelson-Jameson,  Inc _ 

2400  E.  5th  St.,  RO.  Box  647 
Marshfield,  Wl  54449 


Phone  800/826-8302 

FAX  800/472-0840 


Reader  Service  No.  1 73 


Solutions  To  Your  Pest  Problems... 

B&G  Chemicals  &  Equipment  Co.  has  offered  quality  pest  control  products  and  sen/ices  to 
pest  control  professionals  for  over  45  years.  B&G  offers  a  full  line  of  products  and  services 
to  successfully  control  pests  within  food  processing  and  storage  facilities. 


Look  How  B&G  Can  Assist  You: 

•  Equipment  Sales  &  Service 

•  Chemical  and  Non-Chemical 
Based  Pest  Control  Products 

•  Entomological  Services  Available 

•  Qualified  Technical  Support 

•  Annual  Training  Workshops  . 


CHEMICALS  &  EQUIPMENT  CO.,  INC. 
1-800-345-9387 

P.O.  Box  540428  •  Dallas,  TX  75354-0428  •  (214)357-5741  •  (800)345-9387 


Reader  Service  Ne.  1 97 
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By  STEVEN  K.  HALSTEAD,  CAE 
lAMFES  ExKutive  Manager 


“Forget  old, 
dirty  and 
dingy.  Think 
new,  clean 
and  sparkling. 
Think 
Pittsburgh.” 


...is  Pittsburgh. 

One  of  the  distinct  pleasures  of 
being  your  Executive  Manager  is  I 
get  to  spend  quite  a  bit  of  time  in 
the  cities  that  host  our  Annual 
Meetings.  Pittsburgh  joins  a 
growing  list  of  cities  that  I  have 
come  to  love  and  really  look 
forward  to  visiting.  It  seems  that 
every  time  I  visit,  I  discover  some¬ 
thing  new  and  the  love  affair 
deepens.  Our  March  Executive 
Board  meeting  in  Pittsburgh  proved 
to  be  no  exception. 

I  took  the  last  flight  out  of  Des 
Moines  on  Sunday  knowing  that  I 
would  not  get  to  Pittsburgh  until 
after  1 1  p.m.  By  the  time  I  got  my 
luggage,  a  seat  on  the  shuttle  bus, 
and  made  the  trip  from  the  airport 
to  downtown,  it  was  nearly  mid¬ 
night.  I  hadn’t  planned  it  this  way, 
but  was  rewarded  with  a  spectacu¬ 
lar  view  of  Pittsburgh  at  night. 

From  the  airport,  you  go 
through  the  Mt.  Washington  Tuimel 
and  cross  the  Fort  Pitt  Bridge  into 
downtown  Pittsburgh.  As  you 
come  out  of  the  tunnel,  the  city 
spreads  out  before  you  at  the 
confluence  of  the  three  rivers  and 
their  surrounding  hills.  It  is  a 
breathtaking  view.  If  only  traffic 
would  allow  one  to  stop  and  savor 
it! 

Our  headquarters  hotel  is  the 
Hilton  Hotel  and  Towers  in  down¬ 
town  Pittsburgh.  The  Hilton’s  front 
yard  is  Point  State  Park.  When  you 
see  it  you  will  imderstand  why 
General  Pitt  built  a  fort  there. 
Cannon  fire  could  easily  control 
river  traffic  on  the  three  rivers. 
(Really,  there  are  three  rivers  in 
name  only.  The  Monongahela  and 
the  Allegheny  rivers  come  together 
to  form  the  Ohio  river.  One  can 
only  speculate  there  was  a  terrific 
argument  as  to  what  to  call  the 
river  formed  when  the  Mon  and  the 
Allegheny  joined.  Should  it  be  the 


Mon  or  the  Allegheny.  A  compro¬ 
mise  was  reached  and  they  called  it 
the  Ohio!) 

The  “Point,”  as  it  is  called,  has 
gone  through  many  changes  over 
the  years.  There  are  the  remains  of 
bridge  abutments  on  the  other  side 
of  the  rivers  indicating  at  one  time 
the  point  served  as  a  bridge  termi¬ 
nus.  In  the  early  fifties,  the  bridges 
were  removed  and  the  outline  of 
Fort  Pitt  was  identified.  The  land 
was  cleared,  built  up  (to  prevent 
flooding),  a  marvelous  fountain 
built,  and  the  area  made  into  a 
beautiful  park. 

The  Point  now  serves  as  a  focal 
point  for  a  number  of  art  fairs, 
weddings,  the  annual  Regatta, 
numerous  festivals  and  events.  On 
nice  days,  people  from  the  sur¬ 
rounding  office  buildings  take  their 
bag  lunch  to  the  park.  Or,  they  buy 
something  from  the  multitude  of 
vendors  who  seemingly  appear  out 
of  the  clear  blue  sky.  It  is  a  won¬ 
derful  sight  to  see. 

If  you  are  into  architecture,  you 
will  love  Pittsburgh.  Many  of  the 
older,  majestic  buildings  have  been 
restored.  Although  many  of  the 
newer  buildings  are  “boxes,”  their 
exteriors  make  them  interesting 
boxes.  Be  sure  to  take  the  time  to 
visit  the  PPG  complex  and  the  U.S. 
Steel  complex.  They  are  outstand¬ 
ing! 

Don’t  miss  the  Three  Rivers 
Stadium  —  IF  the  Pirates  are  playing 
ball  this  summer,  they  are  sched¬ 
uled  to  be  in  town  during  our 
meeting.  Maybe  we  can  arrange 
something  as  the  stadium  is  just  a 
short  walk  away.  Then  there  is  the 
new  science  museum,  the  Aviary, 
the  zoo.  University  of  Pittsburgh, 
Carnegie  Mellon  University,  and  Mr. 
Roger’s  Neighborhood.  All  worth 
seeing  and  enjoying. 

Forget  old,  dirty  and  dingy. 
Think  new,  clean  and  sparkling. 
Think  Pittsburgh. 
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The  International  Association  of  Milk,  Food  and  Environmental  Sanitarians 

ANNUAL  Meeting 

"Safer  Food  For  A  Better  Tomorrow" 


July  30  -  August  1,  1995  Pittsburgh,  PA 

Pittsburgh  Hilton  &  Towers  Hotel 


w  Symposia  and 
2  3  Technical  Sessions 

^  on  current  topics 
Q  in  the  areas  of 
H  Food  and  Dairy  Quality, 
W  Safety  and  Sanitation, 

UJ 

including... 


I'hoto  by  .Andrew  1.  Waf’ner:  Courtesy  C, renter  I'ittshuri’b  Convention  Jk  Msitors  Hnreaii 


•  Practical  Approach  To  Milk  Quality 

•  Current  Issues  In  Food  Service 

•  I  LSI  Sponsored  Research  Update 

International  Approaches  To  Meat  Safety  and  Quality 

*  Equivalency  of  Inspection  -  The  Impact 
of  NAFTA  and  GATT 

Plus  exhibits  of  the  latest  technology  and 
services  in  food  safety  and  sanitation. 


Look  for  registration  forms 
in  this  issue  of 

Dairy,  Food  and  Environmental  Sanitation 
or  caii  iAMFES  to  receive  additionai  information. 


(800)  369-6337 
or  (515)  276-3344 
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Put  it  Together! 

HA  <^«==>=>  CCP 


Hazard  Analysis 


Critical  Control  Points 


The  Course  That  Teaches 
You  What  You  Need  To 
Know! 

Taught  By  Pros. 

May  2  &  3, 1995  -  Chicago,  IL 

Dr.  Robert  Deibel,  Ph.D.,  Deibel  Laboratories  Inc. 
Dr.  William  Sperber,  Ph.D.,  Guest  Lecturer, 
Director  of  Microbiology  &  Food  Safety 
The  Pillsbury  Co.  (Affiliation  for  ID  only) 

HACCP  course  is  limited  to  25  people,  $425  per  person. 
Course  Deadline  -  April  15, 1995 

CALL  NOW  (608)  241-1177 

Ask  for  Dave  Sullivan 


Protect  Against 
Food-Borne 
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Campylobacler  jejuni/colf 

The  National  Advisory  Committee  on  Microbiological 
Criteria  for  Foods 


EXECUTIVE  SUMMARY 
Introduction 

*  The  National  Advisory  Committee  on  Microbiological 
Criteria  for  Foods  (the  Committee)  addressed  the  issue  of 
food-bome  campylobacteriosis  in  view  of  the  relatively  re¬ 
cent  recognition  of  Campylobacter  jejuni/coli  organisms 
as  a  cause  of  human  illness,  the  increased  isolation  rate 
from  cases  and  outbreaks,  and  the  association  of 
campylobacteriosis  with  foods  of  animal  origin,  especially 
poultry  and  raw  milk.  (Note:  In  this  document, 
“Campylobacter”  and  “Campylobacters”  will  refer  to  both 
C.  jejuni  and  C.  coli,  unless  otherwise  noted.) 

CURRENT  STATUS 
Ecology 

Campylobacter  j^uni  and  C.  coli,  gram-negative,  spi¬ 
rally  shaped  microaerophilic  bacteria,  formerly  classifled 
as  Vibrio  fetus,  were  first  associated  with  infertility  and 
abortion  in  cattle  and  sheep  in  1913.  It  was  not  until  1973, 
when  newly  developed  selective  culture  techniques  made 
the  isolation  possible,  that  the  organisms  were  linked  to 
diarrheal  disease  in  humans. 

Campylobacters  are  commensal  microflora  of  the  in¬ 
testinal  tracts  of  birds,  cattle,  sheep,  goats,  and  swine. 
Poultry  have  been  cited  as  a  major  source  of  sporadic 
human  illness  due  to  infection  by  C.  jejuni.  A  poultry 
flock  may  become  infected  from  environmental  sources, 
such  as  water,  rodents  and  flies,  and  cross-contamination 
of  poultry  carcasses  may  occur  during  slaughter.  Studies 
in  the  United  States  have  shown  that  the  majority  of  broiler 
carcasses  and  parts  sold  at  retail  are  contaminated  with 
C.  jejuni. 

Although  healthy  cattle  may  excrete  C.  jejuni  in  their 
feces,  human  disease  is  more  conunonly  associated  with 
Campylobacter-cont^miraxeil  milk  than  with  beef  carcasses 
contaminated  with  the  organisms.  Unpasteurized  milk  is  a 
known  food  vehicle  for  outbreaks  of  campylobacteriosis. 

Domestic  dogs  and  cats,  wild  birds,  primates  and  ro¬ 
dents  may  harbor  Campylobacter  spp.  However,  the  or¬ 
ganisms  are  rarely  isolated  from  cold-blooded  animals. 
C.  jejuni  has  been  isolated  from  fresh  water,  seawater  and 
from  shellfish,  and  both  water  and  shellfish  have  been 


implicated  as  vehicles  in  human  cases  of  campylo¬ 
bacteriosis. 

Campylobacters  grow  optimally  in  an  atmosphere  con¬ 
taining  3%  oxygen  and  have  an  optimum  growth  tempera¬ 
ture  between  30  and  45°C.  They  survive  storsge  at  refrig¬ 
erated  temperatures  better  than  at  room  temperature.  The 
organisms  are  rapidly  inactivated  in  milk  at  pasteurization 
temperatures  and  in  meat  at  47  to  60°C.  The  cells  are 
sensitive  to  freezing,  drying  and  to  salt  concentrations 
above  1%  sodium  chloride  (NaCl).  Ascorbic  acid  and  sev¬ 
eral  spices  inhibit  growth  of  C.  jejuni,  but  sodium 
hypophosphite  is  ineffective  against  the  species. 
Campylobacters  are  sensitive  to  standard  concentrations 
of  common  disinfectants.  Modified  atmospheres  have  little 
inhibitory  effect  on  survival  of  Campylobacters,  however, 
C.  jejuni  are  sensitive  to  other  treatments  such  as  ultravio¬ 
let  and  gamma  irradiation. 

Campylobacters,  like  some  other  gram-negative  bacte¬ 
ria,  have  been  reported  to  exist  in  a  viable  but  non- 
culturable  state  following  stress  such  as  nutrient  depriva¬ 
tion,  heat  shock,  or  cold  shock.  Both  viable,  non-culturable 
cells  and  attached,  culturable  cells  are  more  resistant  to 
disinfectants  than  are  culttirable  cells  in  solution.  These 
two  states  may  need  to  be  considered  when  designing 
control  strategies  for  Campylobacter  Sf^. 

Epidemiology 

The  National  Campylobacter  Surveillance  System  has 
been  used  to  determine  the  incidence  of  reported  cases  of 
campylobacteriosis  in  the  United  States  since  1982.  The 
isolation  rate  is  approximately  3  to  6  cases  per  100,000 
population,  which  is  close  to  that  of  Shigella  spp.  (7  to  8 
cases  per  100,(X)0),  but  less  than  that  of  Salmonella  spp. 
(18  to  20  cases  per  100,0(X)).  However,  based  on  isolation 
rates  in  three  studies,  the  incidence  of  Campylobacter 
infections  is  estimated  to  be  approximately  10  times  the 
nationally  reported  isolation  rate,  or  30  cases  per  1(X),000. 
By  estimating  the  number  of  milder,  unreported  infections, 
it  is  believed  that  the  true  incidence  is  approximately  200 
times  the  nationally  reported  rate,  w  10  cases  per  1,000  (1%). 

Outbreaks  of  Campylobacter  enteritis  peak  in  May 
and  October.  Most  outbreaks  of  campylobacteriosis  are 
food-borne  (raw  milk)  with  the  remainder  being 
waterborne. 
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Campylobacter  infections  also  occur  as  sporadic  cases  not 
associated  with  large  recognized  outbreaks.  Sporadic  cases 
peak  in  the  summer.  Studies  have  identified  improper  han¬ 
dling  of  raw  chicken  meat,  poor  kitchen  hygiene,  and 
eating  raw  and  undercooked  chicken  as  risk  factors  for 
sporadic  cases  of  food-home  campylobacteriosis.  There 
are  also  non-food  sources  of  human  infection  by 
Campylobacter. 

Pathogenesis 

Campylobacter  enteritis  is  usually  characterized  in 
humans  by  watery  diarrtiea  accompanied  by  malaise,  fever 
and  abdominal  pain.  Onset  of  diarrhea  occurs  within  a 
week  after  exposure  and  usually  lasts  approximately  1 
week.  Complications  of  infection  by  C.  j^uni  may  include 
abdominal  pain  resulting  in  unnecessary  appendectomies, 
reactive  arthritis,  Reiter’s  syndrome  or  Guillain-Barre  syn¬ 
drome. 

Several  mechanisms  have  been  proposed  to  describe 
the  pathogenesis  of  Campylobacter  spp.  Campylobacters 
may  penetrate  and  proliferate  within  the  intestinal  epithe¬ 
lium  resulting  in  bloody  diarrtiea.  Campylobacters  may  also 
penetrate  the  intestinal  mucosa  with  proliferation  in  the 
lamina  propria  and  mesenteric  lymph  nodes.  Invasion  in 
this  manner  causes  symptoms  which  may  result  in  unnec¬ 
essary  appendectomies.  A  third  pathogenic  mechanism  is 
production  of  an  enterotoxin  similar  to  cholera  toxin  and 
the  labile  toxin  of  Escherichia  coli,  resulting  in  watery 
diarrhea.  Cross-reactivity  of  a  protein  produced  by  the  bac¬ 
terium  with  peripheral  nerve  myelin  proteins  may  be  a 
factor  in  the  pathogenesis  of  Guillain-Barre  syndrome.  In 
recent  studies,  38%  to  46%  of  Guillain-Barre  syndrome  pa¬ 
tients  had  antecedent  C.  jejuni  infections. 

RECOMMENDED  CONTROL 
STRATEGIES  FOR  CAMPYLOBACTER 

The  original  intent  of  the  Committee  was  to  develop 
strategies  for  the  control  of  important  bacterial  foodbome 
pathogens  from  production  to  consumption.  Control  strat¬ 
egies  for  Campylobacter  spp.  in  specific  areas  are  out¬ 
lined  in  the  following  paragraphs.  The  Committee  devel¬ 
oped  recommendations  for  minimizing  infection  of  broiler 
chicks  and  contamination  during  processing,  distribution 
and  consumer  handling.  The  Committee  recommends  that 
HACCP  principles  be  applied  in  production,  processing, 
distribution,  food  service  and  consumer  handling. 

Minimize  presence/survival/multiplication  of 
Campylobacter 

Campylobacter  control  during  broiler  grow-out: 

1.  Animal  Control.  Exclude  animals  other  than  the  chicks 
from  the  grow-out  house.  Construct  grow-out  houses 
so  that  rodents,  wild  birds  and  other  domestic  animals 
are  denied  access.  Have  in  place  a  program  of  rodent 
control. 

2.  Drinking  Water.  Provide  clean  drinking  water  to 
chicks  by  using  municipal  or  other  tested  and  approved 
water  source,  on-site  chlorination,  if  necessary,  and  a 


nipple  drinker  system  to  avoid  fecal  contamination  of 
drinking  water. 

3.  Grow-Out  House  Sanitation.  Require  a  change  in  foot¬ 
wear  before  entering  the  grow-out  house.  Clean  and 
disinfect  chick  placement  pans  or  boxes  before  re-use 
and  avoid  contamination  by  these  pans. 

Campylobacter  Control  During  Broiler  Processing 

Certain  procedures  can  be  used  to  minimize 
Campylobacter  contamination  during  processing.  These 
procedures  may  include: 

1.  Rinse/wash  equipment  to  minimize  or  reduce  cross¬ 
contamination. 

2.  Sanitary  dressing  procedures  (including  recondition¬ 
ing  steps). 

3.  Disinfection  of  carcasses  and  related  contact  surfaces 
with  chlorine  or  other  bacterial  control  treatments  (20 
ppm  total  chlorine  for  washing  steps,  and  1  to  5  ppm 
free  chlorine  in  the  chill  tank  overflow). 

4.  Approved  methods  for  carcass  decontamination. 

5.  Counterflow  water  systems  for  scalding. 

Distribution  System 

The  most  critical  factors  for  the  control  of 
Campylobacters  in  food  during  distribution  are  the  tem¬ 
perature  of  refrigerated  or  frozen  storage  and  prevention 
of  cross-contamination  between  raw  animal  products  and 
ready-to-eat  foods. 

Campylobacters  will  not  grow  during  refrigerated  or 
frozen  storage,  so  the  number  of  these  organisms  present 
in  a  food  is  a  function  of  the  number  present  initially,  the 
number  added  by  cross-contamination,  and  the  growth  of 
these  organisms  during  improper  storage.  Three  factors 
are  critical  in  control  of  Campylobacter  in  food  distribu¬ 
tion: 

1.  Prevention  of  cross-contamination; 

2.  Adequate  temperature  control;  and, 

3.  Proper  packaging. 

Application  of  Hazard  Analysis  Critical  Control  Points 
(HACCP)  principles  is  as  important  in  distribution  as  in 
production  and  processing. 

Consumers 

There  is  a  risk  associated  with  consuming  raw  foods 
of  animal  origin.  This  risk  can  be  avoided  by  only  consum¬ 
ing  pasteurized  milk,  thoroughly  cooked  red  meat,  poul¬ 
try,  seafood  and  water  from  approved  sources.  In  addition, 
good  food  handling  practices  in  the  home  reduce  the  risk 
of  illness.  Three  important  factors  are: 

1.  Wash  and  sanitize  hands,  cutting  boards,  utensils  and 
containers  before  and  after  contact  with  raw  poultry 
and  other  raw  foods  of  animal  origin  to  prevent  cross¬ 
contamination  to  ready-to-eat  foods. 

2.  Keep  raw  and  cooked  foods  separate. 

3.  Keep  hot  foods  hot  (above  140°F  [60°C])  and  cold 
foods  cold  (below  40°F  [4.4°C]). 
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RESEARCH  NEEDS 

The  Committee  identified  the  following  three  major 
areas  as  current  research  needs  for  determining  the  source, 
public  health  significance,  and  control  of  Campylobacter 
spp.  as  a  food-borne  pathogen. 

Microbiology  and  Food  Science 

1.  Campylobacter  spp.  control  strategies  on  the  farm; 

a.  Identify  environmental  sources  of  infection  and 
methods  of  control. 

b.  Perform  competitive  exclusion  and  competitive  in¬ 
hibition  studies  including  the  role  of  attachment  in 
colonization. 

c.  Perform  commercial  scale  studies  of  promising  tech¬ 
nologies,  such  as  use  of  vaccines  for  chickens. 

d.  Determine  the  role  of  specific  disease  conditions  in 
animals  as  they  influence  Campylobacter  contami¬ 
nation  of  finished  products. 

2.  Control  in  processing  plants 

a.  Expand  research  on  the  use  of  approved  interven¬ 
tion  strategies  such  as  chlorination  and  trisodium 
phosphate. 

b.  Continue  research  with  ozone,  silver  compounds, 
organic  acids,  irradiation,  etc.,  to  reduce  the  in¬ 
cidence  of  the  organism. 

c.  Study  the  resistance  of  Campylobacters  in  biofilms 
and  on  equipment  surfaces. 

d.  Determine  the  significance  of  modified  atmosphere 
packaging  on  Campylobacter  spp.  survival  and  trans¬ 
mission. 

Ecology  of  the 

Campylobacters,  formerly  classified  as  Vibrio  spp., 
have  been  recognized  by  veterinarians  as  causes  of  vibri- 
onic  infertility  and  abortions  in  cattle  and  sheep  (79),  but 
no  corresponding  infection  in  humans  had  been  noted 
until  1957  (61).  The  intestinal  prevalence  of  Campylobacters 
in  animals  was  not  generally  recognized  by  veterinarians 
or  other  medical  professionals,  although  intestinal  carriage 
was  reported  in  the  1930s  and  ‘40s  (31,51).  Intestinal 
infections  remained  undiagnosed  because  of  the  lack  of 
selective  culture  methods  for  this  relatively  fastidious  bac¬ 
terium  and  the  general  difficulties  associated  with  cultur¬ 
ing  from  feces. 

Although  King  first  isolated  Campylobacters  from  hu¬ 
man  blood  cultures  in  1957  (61),  broad  recognition  of 
their  causal  role  in  human  intestinal  irtfection  came  in 
1973,  when  Butzler  et  al.  (19)  applied  a  selective  tech¬ 
nique  developed  for  veterinary  diagnosis  of  vibrionic  abor¬ 
tion  (26)  to  the  stools  of  children  suffering  from  diarriiea. 
Medical  interest  in  campylobacteriosis  increased  follow¬ 
ing  a  later  study  of  human  fecal  specimens  using  a  simpler 
direct  plating  method  (112).  Since  then,  as  culturing  for 
these  bacteria  has  become  more  common,  recognition  of 
the  Campylobacters  as  important  agents  of  human  diar- 
rfiea  has  grown. 

Campylobacter  jejuni  and  C.  coli  are  members  of  the 


e.  Perform  plant  scale  trials  on  promising  intervention 
strategies. 

Epidemiologic  and  Clinical  Research  in  Humans 

1.  Develop  strategies  to  enhance  case  detection; 

a.  Obtain  more  information  on  virulence  determinants 
to  allow  for  more  rapid  diagnostic  systems,  i.e.  DNA 
probes,  polymerase  chain  reaction  technique. 

b.  Develop  better  diagnostic  methods. 

c.  Develop  enhanced  surveillance  systems. 

2.  Perform  epidemiologic  studies  to; 

a.  Identify  reservoirs  of  infection. 

b.  Define  mechanisms  and  vehicles  of  transmission. 

c.  Identify  risk  factors  for  infection. 

d.  Define  scope  and  impact  of  long-term  complications 
from  infection. 

3.  Develop  better  laboratory  sub-typing  methods  to  sup¬ 
port  epidemiologic  studies. 

Communication  and  Education  Strategies 

Research  fimds  are  critically  needed  for  communica¬ 
tion  and  education. 

1.  Determine  how  to  assess  consumer  knowledge  and 
understanding  of  food  handling  and  pathogen  control. 

2.  Determine  how  to  develop  and  effectively  deliver 
appropriate  Campylobacter  food  safety  messages  to 
consumers,  regulators,  industry,  and  health  profess¬ 
ionals. 

3.  Evaluate  the  effectiveness  of  educational  programs. 

Campylobacters 

family  Spirillaceae  (50,117).  The  Campylobacter  con¬ 
tains  a  number  of  species  with  clinical  importance  in  hu¬ 
mans,  but  the  most  frequently  identified  human  pathogen 
in  the  genus  is  C.  jejuni.  A  second  species,  C.  coli  is  a 
much  less  common  cause  of  human  disease. 

Campylobacter  coli  is  closely  related  to  C.  jejuni,  and 
infections  by  these  two  species  appear  to  share  many  clini¬ 
cal  and  epidemiologic  characteristics.  Since  they  are  iden¬ 
tical  in  behavior  and  epidemiology,  whenever  C  jejuni  is 
used  in  this  section,  C.  coli  should  be  considered  impli¬ 
cated  as  well.  Campylobacter  jejuni,  C.  coli  and  a  third 
species  Campylobacter  lari  (5686)  have  been  associated 
with  the  avian  intestinal  tract  and  food-bome  infection  (63). 

Two  species  of  Campylobacter  are  of  particular  im¬ 
portance  in  human  disease,  C.  jejuni  and  C.  coli 
(14,61,1 12).  Campylobacter  j^uni  is  a  common  resident 
of  the  intestinal  tract  of  cattle,  sheep  and  birds,  while 
C.  coli  is  more  frequently  associated  with  pigs  (31)-  In  one 
study,  isolation  rates  of  C.  jejuni  from  cattle,  goats  and 
sheep  were  reported  as  5,  2,  and  15%,  respectively  (97). 

The  ecology  of  the  Campylobacters  centers  mainly  on 
animal  reservoirs,  where  they  generally  reside  in  the  intes¬ 
tinal  tract  as  commensals  (14,34,35).  Other  sources  in  the 
environment  (inanimate  reservoirs)  most  likely  arise  from 
contamination  with  animal  feces.  It  is  not  surprising  then. 
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that  food  derived  from  animals  is  a  major  source  of  human 
campylobacteriosis.  It  should  be  noted  that  most  studies 
on  the  ecology  of  Campylobacters  were  done  over  a  de¬ 
cade  ago.  Methods  have  improved  since  these  studies  were 
conducted,  and  there  is  a  need  for  systematic  ecological 
studies  using  modern  methodologies. 

Poultry 

Poultry  have  been  cited  as  a  major  source  of  C.  j^uni 
(reviewed  in  14,35,40,115,118,130).  Since  the  optimal 
growth  temperature  of  C.  j^uni  is  between  42  and  45°C 
(58),  this  association  may  be  due,  in  part,  to  the  high 
(42°0  body  temperature  of  birds  (77).  The  extent  of  in¬ 
fection  cited  in  any  single  study  must  be  viewed  with 
caution  and  with  a  careful  scrutiny  of  the  culture  method 
used.  As  culture  methods  and  other  detection  techniques 
have  improved,  Campylobacter  spp.  are  foimd  more  fre¬ 
quently. 

Some  flocks  studied  have  appeared  free  or  nearly  free 
of  contamination  (22),  while  other  studies  suggest  nearly 
universal  contamination  (90).  Pearson  et  al.,  (92)  reported 
that  the  chief  source  of  Campylobacter  infection  on  a 
farm  was  a  contaminated  water  supply. 

During  slaughter,  poultry  carcasses  become  contami¬ 
nated  by  the  release  of  intestinal  contents  or  transfer  of 
Campylobacters  from  surface  flora  contamination  of  the 
birds.  The  degree  of  carcass  contamination  is  a  reflection 
of  the  intestinal  carriage  rate  of  the  particular  flock  (22). 
In  the  United  States,  the  majority  of  broiler  carcasses  and 
parts  sold  at  retail  are  contaminated  with  C.  jejuni 
il 4,45,87,1 19,122).  Certain  factors,  such  as  freezing  and 
storage,  may  decrease  the  contamination  (90,111). 

Cattle 

Healthy  cattle  may  excrete  C.  j^uni  in  their  feces 
(27),  with  the  incidence  of  positive  stool  rates  higher  in 
the  sununer  and  lower  in  winter  months  (14).  Carcasses 
may  become  contaminated  with  C.  jejuni  at  slaughter,  but 
this  is  infrequent,  and  the  numbers  of  contaminating  or¬ 
ganisms  is  low  (14).  As  a  result,  beef  may  not  be  a  major 
source  of  human  C.  jejuni  infections. 

Contamination  of  milk  can  occur  horn  infected  cows. 
Unpasteurized  milk  is  a  known  cause  of  outbreaks  of 
campylobacteriosis  (12,27,95,101,127).  Lander  and  others 
(68^69, 70)  experimentally  induced  Campylobacter  mastitis 
and  reported  that  C.  jejuni  can  multiply  in  the  bovine 
udder,  resulting  in  Campylobacter<ontiminzted  milk. 
Naturally  occurring  C.  mastitis  (49,85)  and  isolation  of 
the  Campylobacter  from  the  milk  of  cows  with  mastitis 
have  been  reported  (46,4888).  However,  other  research¬ 
ers  found  that  Campylobacters  could  be  isolated  only  rarely 
from  the  milk  of  clinically  mastitic  cows  (24,74,102)  and 
that  animal  fecal  material,  rather  than  udder  infection  was 
the  source  of  milk  contamination  (134). 

Swine 

Swine  are  more  frequently  reservoirs  for  C.  coli  than 
for  C.  jejuni  (14).  Blaser  et  al.  (14)  also  found  that  over 
50%  of  commercially  raised  swine  harbor  Campylobacter 
spp.  in  their  intestinal  tracts.  Campylobacter  spp.  are  some¬ 


times  associated  with  enteric  disease  in  swine  (15,32,36,37, 
7 1,80,94,109,1 10,128).  Uncooked  sausage  may  be  contami¬ 
nated  as  a  result  of  using  hesh,  unsalted  swine  intestine 
for  sausage  casing  (124).  Contamination  of  swine  carcasses 
has  varied  widely  in  studies  performed  in  different  coim- 
tries,  from  2.9%  in  Poland  (65)  to  16.9%  (67)  and  60.7% 
(89)  in  Canada.  Swine  carcass  contamination  is  more  com¬ 
mon  than  contamination  of  either  cattle  or  sheep  carcasses 
(35). 

Sheep 

Campylobacter  jejuni  causes  abortion  in  sheep  flocks. 
Campylobacter  jejuni  is  less  frequently  isolated  from  the 
intestines  of  sheep  than  from  swine  or  cattle,  but  with 
greater  variability.  Sheep  carcasses  are  less  frequently  con¬ 
taminated  than  cattle  or  swine  carcasses  following  slaugh¬ 
ter  (14). 

Food  Sources 

Foods,  particularly  of  animal  origin,  are  a  principal 
source  of  Campylobacters.  Furthermore,  such  foods  can 
introduce  Campylobacters  into  the  food  handling  environ¬ 
ment.  Other  foods  also  can  be  easily  cross-contaminated 
with  Campylobacters  that  are  present  in  biofilms  on  sur- 
hices  of  food  handling  and  processing  equipment.  Foods 
are  discussed  in  the  Epidemiology  section  of  this  docu¬ 
ment  and  will  not  be  discussed  here. 

Other  Environmental  Sources 

Dogs  and  cats.  Domestic  dogs  and  cats  frequently  har¬ 
bor  C.  jejuni  and  other  (Campylobacter  spp.  in  their  intes¬ 
tinal  tracts  (14,34).  A  higher  incidence  of  intestinal  car¬ 
riage  has  been  reported  in  puppies  and  kittens  than  in 
older  dogs  and  cats  (10,17,113,114,125).  Higher  isolation 
rates  are  frequently  associated  with  housing  dogs  and  cats 
in  kennels  (17).  Puppies  and  kittens  were  more  resistant 
to  infection  by  C.  j^uni  in  one  experiment  than  were  the 
researchers  conducting  the  experiment  (96).  In  epidemio¬ 
logical  studies  in  Norway  and  in  the  United  States,  expo¬ 
sure  to  pets  or  diarrheic  pets  was  reported  to  be  respon¬ 
sible  for  an  increased  risk  of  C.  enteritis  disease  (59, 107). 

Other  Animal  Reservoirs 

Nearly  all  avian  species  may  harbor  (Campylobacter 
spp.  Migratory  waterfowl,  some  of  which  are  consiuned 
by  humans,  are  frequent  sources  of  Campylobacter  iso¬ 
lates  (76).  The  droppings  of  various  wild  birds  have  been 
suggested  as  a  means  of  Campylobacter  being  introduced 
to  farm  animals  (20);  some  researchers  believe  it  could  be 
a  principal  source  of  farm  animal  infection  (116).  Avian 
species  may  be  more  prone  than  mammals  to  intestinal 
colonization  with  (Campylobacter  spp.  because  of  the  birds’ 
somewhat  higher  body  temperatures  (77). 

Campylobacter  infections  are  common  within  colo¬ 
nies  of  primates,  but  infection  rates  of  free-living  primates 
and  those  in  zoos  are  lower  (76,131)-  Other  zoo  animals 
have  a  low  isolation  rate  with  the  exception  of  birds  (76). 
It  is  difficult  to  determine  if  animals  with  low  carriage 
frequencies  are  true  reservoirs,  or  whether  they  are 
sporadically  and  transiently  infected  through  their  envi¬ 
ronment. 
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Rodents,  both  wild  and  laboratory-raised,  may  excrete 
Campylobacter  spp.  in  their  feces  iI4,34).  LeMoine, 
Vannier  and  Jestin  (74)  reported  C  j^uni  in  rats  and  mice 
captured  in  the  vicinity  of  a  pig  farm.  Annan-Prah  and 
Jane  (4)  isolated  C.  Jejuni/coU  from  one  of  seven  rats  and 
two  of  nine  mice  trapped  in  broiler  house.  Pacha  et  al. 
(9/)  isolated  Campylobacter  from  a  very  low  number  of 
fecal  droppings  of  meadow  mice.  Unlike  Salmonella  spp., 
Campylobacter  spp.  are  rarely,  if  ever,  isolated  from  rep¬ 
tiles  and  other  poikilotherms  (cold-blooded  animals),  prob¬ 
ably  because  Campylobacters  do  not  grow  below  30°C  (/4). 

Flies  (Aiusca  domestica)  are  known  vectors  by  which 
fecal  bacteria  gain  access  to  human  food  (/3<5).  Both 
C.  jejuni  and  C.  coli  were  isolated  from  flies  captured  on 
chicken  farms  (50.7%  positive)  and  piggeries  (43%  posi¬ 
tive),  but  not  from  cattle  bams  or  turkey  farms  005). 
Campylobacter  coli  was  isolated  far  more  frequently  than 
C.  jejuni  005).  No  attempt  was  made  in  this  study  to 
differentiate  internal  from  external  contamination  of  the 
flies.  Annah-Prah  and  Jane  (4)  isolated  Campylobacter  from 
seven  of  ten  flies  captured  in  a  broiler  house. 

Human  Reservoirs 

In  developed  countries,  asymptomatic  excretion  of 
Campylobacter  is  rare  (//).  This  is  not  always  true  in 
developing  countries,  where  rates  of  asymptomatic  car¬ 
riage  are  high,  consiunption  of  untreated  water  is  com¬ 
mon,  or  where  multiple  non-food  sources  of  infection  are 
possible  (/4).  Humans  can  mechanically  transfer 
Campylobacter  into  animal  production  or  food  prepara¬ 
tion  areas  through  contaminated  boots,  gloves  and  uten¬ 
sils,  or  through  inadequate  personal  hygiene  032). 

Water  and  Shellfish 

Campylobacter  j^uni  has  been  isolated  from  both 
fresh  water  and  seawater  (730)  and  from  shellfish  (7). 
Campylobacter  spp.  die-off  after  only  a  few  days  in  seawa¬ 
ter,  but  survive  in  fresh  water  (64, 729)  and  shellfish  meats 
(7).  Oysters  have  been  implicated  as  vehicles  in  human 
cases  of  C.  jejuni  enteritis  0,100).  Contaminated  surface 
water  is  a  recognized  source  of  Campylobacter  infections 
of  humans  and  animals  04,132).  Campylobacter  spp. 
found  in  water  is  likely  to  have  come  from  the  feces  of 
wild  or  domestic  animals  or  birds. 

FACTORS  INFLUENCING  THE  GROWTH  OF  THE 
ORGANISM 

Growth  Characteristics 

Optimal  growth  of  C  jejuni  is  obtained  in  a 
microaerophilic  atmosphere  (5%  oxygen)  (60).  These 
moderately  thermophilic  organisms  grow  between  30  and 
45°C,  with  optimal  growth  between  42  and  45°C  (2S). 
The  optimal  growth  range  is  pH  6.5  to  7.5  and 
Campylobacters  have  been  reported  to  be  inhibited  at  less 
than  pH  4.9  08)  or  pH  5.1  (39). 

Heat  Sensitivity  of  Campylobacters 

Campylobacters  are  sensitive  to  heat  and  are  inacti¬ 
vated  by  exposure  to  pasteurization  temperatures  (118). 
In  milk,  D-values  for  C.  jejuni  at  48°C  were  7.2  to  12.8 
min  and  at  55°C  were  0.74  to  1.0  min  (28).  Campylobacters 
were  more  heat  sensitive  than  E.  coli  0157:H7  and  were 
rapidly  inactivated  in  milk  during  high  temperature,  short 


time  pasteurization  at  60.0  to  72.0°C  (23).  In  meat.  El- 
values  for  inactivation  of  the  organism  ranged  from  5.9  to 
6.3  min  for  heating  at  50°C  (62)  and  less  than  1  min  for 
heating  at  60‘’C  (38,62).  D-values  for  C  jejuni  in  ground 
chicken  heated  at  49°C  and  57°C  were  approximately  20 
min  and  approximately  0.8  min,  respectively  (9). 

Cold  Tolerance  of  Campylobacters 

Campylobacters  survive  in  refrigerated  food  (62,63), 
but  may  be  sublethally  injured  during  refrigeration  at  4°C 
or  freezing  at  -20°C  (99).  The  organisms  survive  better 
under  refrigeration  than  at  room  temperature  (6^27).  Af¬ 
ter  holding  artificially  contaminated  chicken  at  4°C  for  17 
days,  there  was  a  1  to  2  log,„  reduction  in  number,  but 
when  samples  were  held  at  23°C,  there  was  a  2.5  to  5 
lOgjg  decrease  in  number  (SO-  Campylobacters  are  sensi¬ 
tive  to  freezing:  isolation  rates  for  Campylobacter  spp. 
were  five-fold  lower  from  frozen  meat  and  poultry  than 
from  refrigerated  meat  and  poultry  (124). 

Sensitivity  to  NaCI 

The  optimal  NaCl  concentration  for  growth  of  C  jejuni 
is  0.5%  (119).  Campylobacters  are  sensitive  to  higher  con¬ 
centrations  of  NaCl.  The  presence  of  NaCl  at  a  1%  concen¬ 
tration  increases  the  death  rate  (28).  A  concentration  of 
2%  NaCl  in  broth  held  at  30  or  35°C  (42)  or  42°C  (3)  is 
bactericidal.  Campylobacters  are  also  sensitive  to  drying, 
especially  in  an  anhydrous  environment  at  25“C  (29). 

Sensitivity  to  Preservatives  and  Disinfectants 

Concentrations  of  0.05%  of  oregano,  sage  or  cloves 
inhibit  the  growth  of  C  jejuni  (25).  Ascorbic  acid,  at  a 
concentration  of  0.05%,  inhibits  the  growth  of  C  jejuni 
(33)  and  is  bactericidal  at  a  concentration  of  0.09%  (55). 
The  inhibition  by  ascorbic  acid  is  probably  caused  by  oxi¬ 
dation  products  of  L-ascorbic  acid  rather  than  the  acid 
itself  (33,55).  Growth  of  C.  jejuni  is  not  effectively  inhib¬ 
ited  by  sodium  hypophosphite  in  concentrations  tested 
for  use  as  a  food  preservative  (700). 

Campylobacter  jejuni  is  sensitive  to  standard  concen¬ 
trations  of  common  disinfecting  agents  including  sodium 
hypochlorite  phenolic  compounds,  iodophors,  quaternary 
ammonium  compounds,  70%  ethanol  and  glutaraldehyde 
(734).  Blaser  et  al.  (73)  reported  that  C.  jejuni,  in  a  stan¬ 
dard  suspension  assay,  was  more  susceptible  than  £.  coli 
to  both  chlorine  and  monochloramine.  In  another  study, 
when  C.  jejuni  were  allowed  to  anach  to  chicken  skin 
before  treatment  with  chlorine,  chlorine  had  a  negligible 
effect  039).  In  a  study  simulating  a  poultry  scalding  pro¬ 
cess,  a  50  to  100  ppm  concentration  of  a  cationic  quater¬ 
nary  ammonium  product  rapidly  inactivated  C  jejuni  when 
heated  at  50°C  (47). 

Antibiotic  Sensitivity 

Campylobacters  vary  in  their  sensitivity  to  antibiotics. 
Most  of  the  C.  jejuni  and  C  coli  isolates  studied  isolated 
from  humans,  cats,  dogs,  pigs  and  seagulls,  were  sensitive 
to  nitrofurans,  gentamicin  and  chloramphenicol.  Some 
isolates  were  resistant  to  one  or  more  of  the  following 
antibiotics:  ampicillin,  erythromycin,  streptomycin,  kana- 
mycin,  tetracycline,  nalidixic  acid  and  cephalothin 
05,44,57).  Campylobacter  coli  and  C.  jejuni  strains  iso¬ 
lated  from  swine  have  been  shown  to  be  singly  or 
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multiply  antibiotic  resistant  (.44).  Some  tetracycline  resis¬ 
tant  strains  contain  a  plasmid  (15). 

Survival  in  modified  atmospheres  and  vacuum  pack- 
aging.  Modifled  atmospheres  and  vacuum  packaging  have 
litde  inhibitory  effect  on  the  survival  of  the  microaerophilic 
Campylobacter  spp.  These  organisms  survived  just  as  well 
on  beef  (41)  or  chicken  packaged  with  oxygen  permeable 
wrap  or  various  modified  atmospheres  or  with  vacuum 
when  stored  at  4®C  (121,136).  In  another  study, 
Campylobacters  survived  best  in  inoculated  turkey  rolls 
incubated  at  4°C  with  40  to  100%  carbon  dioxide  (94). 
Stern,  Greenberg  and  Kinsman  (121)  found  higher  recov¬ 
eries  of  Campylobacters  from  vacuum-packaged  beef  than 
from  beef  wrapped  in  oxygen-permeable  film,  and  slight 
differences  in  ground  beef  packaged  in  modified  atmo¬ 
spheres  or  vacuum-packaged. 

Susceptibility  to  irradiation.  Irradiation  processing  is 
a  feasible  technology  for  decreasing  the  numbers  of 
Campylobacters  on  meat  and  poultry  but  facilities  are  cur¬ 
rently  limited.  Campylobacters  are  more  sensitive  to  gamma 
irradiation  than  are  salmonellae  (66,127)  and  have  a  D- 
value  of  32  krad  (136).  Tarjan  (127)  reported  that  C.  jejuni 
in  culture  medium  and  in  chicken  paste  survives  an  irra¬ 
diation  dose  of  0.2  kGy,  but  not  a  1  kGy  dose.  Campy¬ 
lobacter  jejuni  is  more  sensitive  to  ultraviolet  (UV)  irra¬ 
diation  at  254  nm  than  are  E.  coli  and  Yersinia 
enterocolitica  (18). 

Viable,  non-culturable  factors.  A  relatively  new,  and 
somewhat  controversial  aspect  of  the  ecology  of  many  gram¬ 
negative  bacterial  species  is  the  phenomenon  referred  to 
as  “viable  but  non-culturable”  forms.  Most  work  with  vi¬ 
able,  non<ulturable  bacteria  involve  the  marine  vibrios 
(107,138),  but  other  genera,  including  C.  jejuni  (104), 
have  been  studied.  The  viable,  non-culturable  form  in 
which  a  bacterium  enters  a  state  of  semi-dormancy  is 
presumably  as  a  survival  strategy  in  response  to  some  stress, 
e.g.,  inadequate  nutrient  availability. 

The  stress  condition  most  often  studied,  and  most  fre¬ 
quently  used  to  experimentally  induce  the  viable,  non- 
culmrable  state  is  nutrient  deprivation  (107),  but  other 
stress  conditions,  such  as  heat  shock,  cold  shock,  and 
attachment  to  surfaces  (which  may  reflect  a  response  to 
stress)  may  lead  to  the  same  dormant  state  (5).  There  is 
some  evidence  that  bacteria  in  the  viable,  non-culturable 
state  may  still  be  infectious  to  humans  (16),  and  to  ani¬ 
mals  (105,122). 

Campylobacters  have  been  reported  to  exist  in  a  vi¬ 
able,  but  non-culturable  state  with  a  coccoid  morphology 
(52,53,54,92,104,105,122).  Passage  through  rat  ileal  loops 
can  “resuscitate”  viable,  non-culturable  cells  resulting  from 
freeze-thaw  injury  (109).  In  separate  studies  of  chicks, 
which  had  been  challenged  just  after  hatching  with  a 
suspension  of  viable,  non-culturable  C.  jejuni,  Stem  et  al. 
(122)  were  able  to  culture  C.  jejuni  from  cecal  contents 
after  7  days,  whereas  Medema  et  al.  (82)  could  not  culture 
the  organism.  Other  researchers  reported  that  coccoid  cells 
of  C.  jejuni  were  non-viable  (84)  and  that  neither  disease 
nor  viable  C.  jejuni  could  be  detected  after  animal  (mice 
and  rabbits)  and  human  volunteer  challenge  studies  (8). 

Effects  of  attachment  and  the  viable,  non-culturable 
state  on  resistance.  Attached  Campylobacters  and  Campy¬ 
lobacters  in  biofilms  have  been  studied.  Rollins  et  al.  (105) 


and  Pearson  et  al.  (93)  found  that  Campylobacter  cells 
could  not  be  cultured  from  drinking  water  and  other 
samples  from  a  poultry  farm,  but  could  be  detected  in 
clumps  in  a  biofilm  using  immunofluorescent  antibody 
techniques.  Studies  with  other  organisms  have  demon¬ 
strated  that  attached  bacteria  are  significantly  more  resis¬ 
tant  than  unattached  cells  to  disinfectants  such  as  chlorine 
and  chloramine  (72, 73)-  In  fact,enterobacteriaceae  grown 
as  biofilms  on  glass  slides,  metal  coupons,  or  on  granu¬ 
lated  activated  carbon  particles  were  150-  to  3,000-times 
as  resistant  to  hypochlorous  acid  as  were  their  unattached 
counterparts  (73).  Other  studies  have  shown  that  nutrient- 
deprived  bacteria  are  more  resistant  to  disinfecting  agents 
(7,43).  A  genetic  basis  for  the  bacterial  response  to  nutri¬ 
ent  deprivation  has  been  established  (79). 

Thus,  there  may  be  a  basis  for  conflicting  reports  on 
the  chlorine  susceptibility  of  C.  jejuni.  Campylobacter 
j^uni,  in  suspension,  was  more  susceptible  than  E.  coli  to 
chlorine  (13),  but  if  the  otganisms  were  allowed  to  attach 
to  chicken  skin  before  treatment  with  chlorine,  chlorine 
had  no  significant  effect  (139).  It  is  important  to  deter¬ 
mine  if  there  is  a  viable,  non-culturable  state,  or  equiva¬ 
lent,  functioning  in  Campylobacters  in  the  environment 
and  on  human  foods,  and  whether  attachment  is  part  of 
this  phenomenon.  Without  more  research  in  this  area,  the 
ecology  of  Campylobacters  will  remain  somewhat  uncer¬ 
tain,  as  will  strategies  for  controlling  this  pathogen. 
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The  Epidemiology  of  Food-borne  Campylobacter  Infections 

in  the  United  States 


Campylobacter  is  recognized  as  one  of  the  most  com¬ 
mon  causes  of  bacterial  gastroenteritis  in  humans  in  the 
United  States  (J).  Campylobacter  contains  a  number  of 
species,  but  the  most  frequently  identified  human  patho¬ 
gen  in  the  genus  is  C.  jejuni.  A  second  species,  C.  coli,  is 
a  much  less  common  cause  of  human  disease. 
Campylobacter  coli  is  closely  related  to  C.  j^uni,  and 
their  infections  appear  to  share  many  clinical  and 
epidemiologic  characteristics.  Campylobacters  appear  to 
be  normal  commensal  inhabitants  of  the  intestinal  tract  of 
food-producing  animals  and  at  times  may  cause  illness  in 
these  animals  C33)-  The  C.  jejuni  colonization  rate  in  catde 
ranges  between  3%  to  24%  (.8,1 3)  and  the  colonization 
rate  in  poultry  was  found  to  vary  from  0  to  100  percent 
(1,4,12,1835,36)  and  the  presence  of  >  1,000,000  organ¬ 
isms  per  gram  of  feces  of  these  animals  is  not  unusual. 
Campylobacter  coli  is  most  frequently  isolated  from  pigs 
(22,32,33).  Campylobacter  spp.  are  often  isolated  from 
retail  meat  and  poultry  (Table  1).  A  recent  outbreak  of 
infection  by  C.  fetus  spp.  fetus  in  compromised  hosts  was 
associated  with  cottage  cheese;  diagnosis  of  these  infec¬ 
tions  is  complicated  by  the  inhibition  of  C.  fetus  by  com¬ 
monly  used  Campylobacters  media  (1(J). 

A  large  heterogenity  of  biotypes  exists  within  the 
C.  j^uni/coli  group  of  organisms  (24,27,35).  It  is  possible 
that  not  all  serotypes  are  pathogenic  for  humans.  Rogel 
(24)  isolated  27  serogroups  from  chicken  meat  and  the 
environment;  some  of  these  serogroups  have  been  isolated 
from  human  cases  of  diarrhea,  while  others  are  very  rarely 


or  never  isolated  from  humans.  The  public  health  signifi¬ 
cance  of  the  presence  of  C.  jejuni  in  foods  carmot  be  fully 
evaluated  until  it  has  been  determined  whether  equivalent 
pathogenicity  is  characteristic  of  all  C  jejuni  serotypes  or 
is  limited  to  certain  ones,  or  if  pathogenicity  can  be  pre¬ 
dicted  by  serotype. 


No.  of  sompling  yielding  Campylobaeter  spp. 

Product  No.  of  samples  analyzed  |%) 

Chicken  107/360  (29.7) 

Pork  chop  18/360  (5.0) 

Pork  sausage  15/360  (4.2) 

Ground  beef  13/360  (3.6) 

Beef  flank  17/360  (4.7) 

Lamb  stew  29/360  (8.1) 

Stem  el  al.,  1985. 


While  the  minimum  infectious  dose  of  Campylobacter 
has  not  been  defined,  500  to  800  organisms  have  been 
sufficient  to  cause  illness  in  some  volunteers  (2,23)-  The 
incubation  period  between  ingestion  and  onset  of  illness 
has  been  reported  to  extend  from  one  and  V/i  to  7  days, 
generally  within  a  2-5  day  range  (9).  The  spectrum  of 
clinical  response  to  infection  also  is  broad  (J)-  As  a  mild 
disease,  symptoms  may  last  24  h  and  resemble  those  of 
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viral  gastroenteritis.  At  the  severe  end  of  the  spectrum, 
C  j^uni  may  cause  relapsing  colitis  that  mimics  ulcer¬ 
ative  colitis  or  Crohn’s  disease.  In  addition,  post-infection 
complications,  such  as  Guillain-Barre  syndrome  have  been 
reported  in  patients  with  campylobacteriosis  iI9,21,3(J)- 
Most  typically,  campylobacteriosis  results  in  a  week  of  di¬ 
arrhea  (sometimes  bloody),  abdominal  pain,  malaise,  fe¬ 
ver,  nausea  and  vomiting.  Although  some  patients  suffer 
severe,  prolonged,  and/or  relapsing  illness,  nearly  all  pa¬ 
tients  eventually  recover;  the  Centers  for  Disease  Control 
and  Prevention  (CDCP;  lO)  estimates  that  200 
Campylobacter  deaths  occur  each  year  in  the  United  States 
(34). 

In  the  first  eight  years  of  Campylobacter  surveillance 
at  CDC,  the  aimual  number  of  reported  infections  has  in¬ 
creased,  but  the  infection  rate  has  remained  approximately 
5  to  6  cases/100,000  population.  The  increase  in  the  re¬ 
ported  infections  can  be  attributed  to  the  increase  in  the 
population  under  surveillance  (Table  2).  The  reported  iso¬ 
lation  rates  are  close  to  that  of  Shigella  (7  to  8  cases  per 
100,000),  and  considerably  lower  than  that  of  Salmonella 
(18  to  20  cases  per  100,000).  These  low  reported  rates  of 
isolation  reflect  the  limitations  of  this  laboratory-based 
surveillance  system.  It  should  be  noted  that  Campylobacter 
isolates  are  not  reportable  in  all  states. 


No.  of 

Isolation 

Year 

Isolates 

Rate/ 100,000 

1982 

4027 

7.2 

1983 

8630 

4.9 

1984 

8770 

5.0 

1985 

9753 

5.7 

1986 

10063 

5.9 

1987 

9552 

5.5 

1988 

10024 

5.8 

1989 

10179 

5.9 

Several  causes  exist  for  underreporting  campylo¬ 
bacteriosis.  Many  people  with  diarrheal  disease  do  not  con¬ 
sult  a  physician;  therefore,  these  persons  cannot  be  re¬ 
ported  to  CDC  since  the  initiating  event  for  reporting  is 
the  submission  of  a  clinical  specimen  from  the  patient  by 
his/herphysician.  A  single  study  of  an  outbreak  estimated 
that  approximately  20  cases  of  campylobacteriosis  occurred 
for  every  patient  who  sought  medical  care  and  was  cul¬ 
tured  (25).  Another  major  source  of  underreporting  is  the 
failure  of  many  laboratories  to  routinely  culture  for 
Campylobacter  in  dianiieal  stool  specimens.  In  1980,  CDC 
conducted  a  study  at  eight  hospitals  whose  microbiology 
laboratories  cultured  Campylobacter  routinely  from 
diarrheal  stool  specimens,  along  with  Salmonella  and 
Shigella  (6).  When  these  laboratories  looked  for 
Campylobacter,  it  was  isolated  twice  as  frequently  as 
Salmonella  and  four-and-a-half  times  more  frequently  than 
Shigella.  Since  the  incidence  of  Salmonella  is  estimated 
to  be  at  least  20  cases  per  100,000  population,diagnosed 
Campylobacter  infections  may  be  40  to  50  cases  per 
100,000,  which  is  ten  times  the  reported  rate.  The  isola¬ 
tion  rate  was  71  cases  per  100,000  at  a  health  mainte¬ 
nance  organization  in  Seattle,  WA  in  the  early  1980s  (17). 


In  a  later  survey  of  the  same  population,  it  was  50  cases 
per  100,000  (Table  3).  Therefore,  when  laboratories  rou¬ 
tinely  look  for  Campylobacter,  the  isolation  rates  are  ap¬ 
proximately  10  times  the  national  reported  isolation  rate, 
or  roughly  50  cases  per  100,(X)0.  It  is  clear  that  the  cur¬ 
rent  rate  of  underreporting  complicates  analysis  of  trends. 


Isolates  per  100,000  person-years 

Pathogen 

1981-1983 

1985 

Campylobacter 

71 

50 

Salmonella 

15 

21 

Shigella 

7 

7 

Escherichia  coli  0157:H7 

NT 

8 

The  estimated  isolation  rate  of  50  cases  per  100,000 
population  if  all  laboratories  looked  for  Campylobacter, 
and  an  estimate  based  on  the  single  study  referenced  above 
of  20  milder  infections  for  every  culture-proven  case,  sug¬ 
gest  an  annual  extrapolated  infection  rate  for  the  United 
States  for  C.  jejuni  infections  of  approximately  1,000  cases 
per  100,000  or  1%  of  the  United  States  population  per 
year  (34).  The  estimated  annual  infection  rate  is  close  to 
the  annual  estimated  incidence  for  Campylobacter  in  Great 
Britain  of  1.1%  (20) 

In  the  industrialized  countries  of  North  America,  Aus¬ 
tralia  and  Europe,  C.  enteritis  affects  people  of  all  ages, 
but  typically  it  has  a  bimodal  distribution  with  peaks  of 
incidence  in  children  under  the  age  of  4  years  and  young 
adults  (28,34).  Information  on  age  and  sex  of  patients  is 
collected  by  the  Campylobacter  surveillance  system  at  CDC 
also  shows  that  the  highest  isolation  rate  is  for  infants 
(approximately  14  cases  per  100,000  population).  In  con¬ 
trast  to  salmonellosis,  however,  data  on  sporadic 
campylobacteriosis  indicate  a  male  predominance  from  in¬ 
fancy  to  45  years  of  age,  and  a  large  proportion  of  cases 
occurring  during  young  adulthood  for  both  sexes. 

The  clinical  source  of  most  reported  C.  jejuni  isolates 
is  stool  specimens  (Table  4).  While  only  0.3%  of  reported 
isolates  came  from  blood,  the  proportion  of  invasive  dis¬ 
ease  rises  abruptly  above  age  70  to  1.2%.  As  of  1989  there 
has  been  no  increase  in  bacteremia  in  men  aged  25  to  49, 
the  group  most  affected  by  AIDS,  suggesting  that  AIDS 
does  not  predispose  patients  with  Campylobacter 
gastroenteritis  to  bacteremia  (34).  The  influence  of  im¬ 
mune  status  on  invasive  disease  needs  additional  research. 


TABLE  4.  Sources  and  etiologic  fraction  in  case-control 


Site  and 
Year 

Poultry 

Foreign  Surfoce 
Raw  Milk 

Pets  Travel 

Water 

Seatle, 

1984 

>50% 

5% 

6%  9% 

8% 

Georgia, 

1987 

70% 

30% 

Outbreaks 

CDC  collects  reports  of  food-bome  and  waterborne 
outbreaks  from  state  health  departments,  including  those 
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caused  by  Campylobacter.  This  is  a  passive  reporting  sys¬ 
tem  so  there  is  underreporting;  in  addition,  these  data  do 
not  represent  all  outbreaks  that  occur.  Between  1978  and 
1986,  57  outbreaks  of  campyiobacteriosis  were  reported, 
including  45  food-bome  outbreaks,  11  waterborne  out¬ 
breaks,  and  one  outbreak  in  a  tourist  group  travelling 
overseas.  A  vehicle  was  determined  for  80%  of  the  food- 
bome  outbreaks;  of  these  70%  were  caused  by  raw  milk 
and  8%  were  associated  with  poultry.  The  classic  outbreak 
occurs  after  a  school  trip  to  a  dairy  form,  during  which 
the  school  children  get  a  glass  of  raw  milk.  These  data 
suggest  that  consumption  of  only  pasteurized  milk  and 
potable  drinking  water  could  prevent  90%  of  the  outbreaks 
in  the  United  States. 

It  is  important  to  remember,  however,  that  most 
Campylobacter  infections  occur  as  sporadic  cases,  e.g., 
individual  cases  that  are  not  associated  with  a  recognized 
outbreak.  Outbreaks  have  a  marked  bimodal  distribution, 
with  peaks  in  May  and  October,  and  the  low  point  during 
the  summer.  In  contrast,  sporadic  cases  peak  in  the  sum¬ 
mer.  This  difference  suggests  that  the  epidemiologic  char¬ 
acteristics  of  these  cases  are  different  than  the  epidemiol¬ 
ogy  of  outbreak-associated  cases. 

Sporadic  Illness 

Large  case<ontrol  studies  of  sporadic  C.  J^uni  infec¬ 
tions  have  examined  a  number  of  different  possible  sources 
of  human  infection.  Studies  in  the  states  of  Washington 
(74)  and  Georgia  (77)  (Table  5)  identified  consumption  of 
improperly  cooked  chicken  as  the  dominant  source  of  hu¬ 
man  infection,  as  well  as  poor  kitchen  hygiene,  such  as 
not  thoroughly  washing  the  kitchen  cutting-board  with 
soap.  Several  studies  (7,75,76)  in  Colorado  found  that 
human  infection  was  specifically  associated  with  improper 
handling  of  raw  chicken  meat  and  with  eating  undercooked 
chicken.  The  person  who  prepared  the  chicken  in  the 
kitchen  was  the  one  most  likely  to  become  infected. 


Source 

Number  of  Isolates 

Stool 

45,634 

Blood 

154 

Gollblodder 

3 

Abscess/wound 

2 

CSF 

1 

Sputum 

1 

A  case  control  study  conducted  at  the  University  of 
Georgia  identified  three  ways  in  which  poultry  can  cause 
C.  jejuni  infections;  eating  chicken  raw,  eating 
undercooked  chicken,  using  a  knife  or  cutting  board  for 
cutting  up  a  raw  chicken,  and  for  food  items  that  did  not 
receive  adequate  heat  treatment  before  consumption  (e.g., 
salad)  without  washing  the  knife  and  cutting  board  first, 
(77).  These  studies  (77,74)  suggest  that  proper  handling 
and  cooking  of  poultry  products  could  result  in  a  substan¬ 
tial  decrease  in  the  occurrence  of  sporadic  Campylobacter 
infections. 
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Campylobacter  Pathogenesis 


Human  infection  with  C.  jejuni/coli  can  result  in  a 
range  of  clinical  illness  from  transient  asymptomatic  colo¬ 
nization  to  severe  dysentery.  In  addition,  the  occurrence 
of  extraintestinal  infections  and  a  variety  of  post-infec¬ 
tious  sequelae  have  led  to  a  number  of  studies  examining 
potential  mechanisms  by  which  Campylobacters  cause  dis¬ 
ease.  These  studies  have  looked  for  a  number  of  microbial 
substances  that  promote  cytotoxicity,  enterotoxicity,  inva¬ 
sion,  and  a  variety  of  immunologic  reactions.  The  usual- 
manifestation  of  infection  by  C  jejuni/coli  is  acute  enteritis 
fif).  Stools  are  commonly  watery  and,  after  1  to  2  days  of 
diarrtiea,  often  contain  fresh  blood  (S).  Many  patients  have 
at  least  1  day  with  eight  or  more  bowel  movements  (2). 
Diarrhea  is  the  most  common  symptom,  occurring  in  vir¬ 
tually  all  symptomatic  cases,  and  is  usually  accompanied 
by  malaise,  fever  and  abdominal  pain.  Other  conunonly 
reported  signs  and  symptoms  include  nausea  and  vomit¬ 
ing,  tenesmus,  bloody  diarrhea  and  joint  pain. 

Onset  of  diarrhea  generally  occurs  2  to  5  days  after 
oral  exposure.  Human  volimteer  studies  indicate  that  low 
exposure  doses— 500  to  800  organisms— are  sufficient  to 
make  some  previously  healthy  young  adults  ill,  but  have 
not  characterized  the  minimal  infectious  dose  or  a  dose 
response  curve  (/).  The  diarrhea  generally  lasts  5  to  10 
days,  and  resolution  of  other  signs  usually  occurs  by  2 
weeks  after  onset.  In  a  recent  study  in  Norway  (Kapperud; 
In  press),  patients  missed  an  average  of  3  5  work  days  due 
to  their  illness  (median  «  1.5  days);  hospitalization,  re¬ 
quired  for  13%  of  patients,  lasted  an  average  of  4  days. 
Even  without  therapy,  symptomatically  infected  persons 
usually  are  stool  culture  negative  in  2  to  3  weeks  after 
onset  of  illness  (JX  Studies  of  normal  healthy  human  popu¬ 
lations  in  industrialized  countries,  such  as  the  United  States 
generally  demonstrate  asymptomatic  carriage  rates  of  less 
than  1%  (2).  Secondary  spread  from  infected  persons  is 
uncommon  except  from  infants  to  mothers  and  other  in¬ 
fants  (2). 

Clinically,  infections  by  Campylobacters  can  cause  a 
watery  diarrhea,  a  dysentery-like  syndrome  mimicking  in¬ 
flammatory  bowel  disease,  or  an  extra-intestinal  infection 
G5).  Although  uncommon,  extra-intestinal  infection  in¬ 
cluding  meningitis,  cholecystitis  and  urinary  tract  infec¬ 
tions  have  been  reported.  The  relative  importance  of  host 
factors  versus  strain  differences  in  the  clinical  expression 
of  infection  is  uncertain. 

Levine  et  al.  (19)  have  categorized  enteric  pathogens 
into  a  number  of  groups  on  the  basis  of  the  mechanisms 
by  which  they  produce  disease.  Campylobacters  have  been 
reported  to  produce  illnesses  characteristic  of  pathogens 


in  three  of  these  groups.  As  an  example  of  one  mecha¬ 
nism,  Shigella  spp.  penetrate  and  proliferate  within  the 
intestinal  epithelium.  Cell  damage  and  death  create  a  su- 
perflcial  lesion,  and  mesenteric  adenitis  and  bacteremia 
seldom  occur.  Intestinal  epithelial  invasion  appears  to  occur 
in  20  to  30%  of  cases  of  campylobacteriosis  as  demon¬ 
strated  by  bloody  dianliea  and  mucus  and  cellular  exudate 
in  their  stools  (5,34).  Infection  most  commonly  involves 
the  terminal  ileum  and  colon. 

A  second  pathogenic  mechanism  of  enteric  disease, 
described  by  Levine  et  al.  (19)  as  mucosal  translocation,  is 
common  to  such  pathogens  as  Salmonella  and  Yersinia.  It 
is  characterized  by  penetration  of  the  intestinal  mucosa 
with  minimal  surface  damage,  and  proliferation  in  the 
lamina  propria  and  mesenteric  lymph  nodes.  Mesenteric 
adenitis  has  been  reported  in  children  and  young  adults 
with  campylobacteriosis  (2).  When  it  occurs,  the  mesen¬ 
teric  adenitis  may  be  associated  with  abdominal  pain  suf¬ 
ficiently  severe  to  mimic  appendicitis.  This  provides  evi¬ 
dence  that  C.  j^uni  also  can  use  mucosal  translocation  to 
produce  clinic^  disease  (J). 

Thus,  C.  j^uni  is  clearly  capable  of  being  invasive. 
Overt  colitis  and  mesenteric  adenitis  are  common  clinical 
presentations,  and  many  patients  have  blood,  mucus  and 
leukocytes  in  their  stools.  Experimentally,  C.  jejuni  also 
has  been  shown  to  invade  the  intestinal  epithelium  of  infant 
chickens  (32),  infant  mice  (27),  and  hamsters  (12).  Al¬ 
though  Campylobacter  is  Sereny  test  negative  (21),  inva¬ 
sion  also  has  been  demonstrated  in  tissue  culture  systems 
and  chick  embryos.  Using  chick  embryos  to  measure 
invasiveness.  Field  et  al.  showed  that  no  relationship  exists 
between  virulence  to  the  embryos  and  plasmid  content, 
and  that  motility  plays  little  role  in  invasion  (7). 

A  third  pathogenic  mechanism  of  enteric  disease  de¬ 
scribed  by  Levine  et  al.  (19)  is  the  enterotoxin-induced 
watery  diarrhea  typified  by  cholera.  The  profuse  watery 
diarrhea  that  frequently  results  from  Campylobacter 
enteritis,  especially  in  children  in  developing  nations, 
provides  clinical  evidence  that  this  mechanism  can  be  used 
by  C.  jejuni  (31). 

Some  C.  jejuni  isolates  recovered  from  patients  with 
watery  diarriiea  have  been  reported  to  produce  an  entero- 
toxin  that  appears  functionally  and  immunologically  simi¬ 
lar  to  cholera  toxin  and  E.  coli  LT  (30).  This  work  has 
been  difficult  to  reproduce,  and  there  are  conflicting 
reports  on  antibody  production  directed  against  cholera 
toxin  or  its  subunits  in  patients  recovering  from 
campylobacteriosis  (9,13,16,23,26,30).  Campylobacter 
enterotoxin  may  induce  fluid  accumulation  in  rats  (6,30), 
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mice  G)  and  rabbit  ileal  loops  (23),  and  may  cause  elon¬ 
gation  of  CHO  cells  and  rounding  of  Y-1  mouse  adrenal 
cells  (23).  Although  these  studies  suggest  enterotoxin 
production  by  C.  j^uni,  strains  isolated  in  India  from 
asymptomatic  carriers  and  patients  with  watery  dianhea 
did  not  differ  in  their  ability  to  produce  the  toxin  (22). 

Isolates  from  patients  with  bloody  diarrhea  elaborate 
cytotoxin  as  measured  by  Vero  and  Hela  cell  assays 
ilO,  16,35).  Lesions  observed  in  the  hamster  model  devel¬ 
oped  by  Humphrey,  Mantae  and  Pittman  (72)  to  demon¬ 
strate  invasiveness  also  suggest  that  C.  Jejuni  elaborates  a 
cytotoxin.  Elongation,  shortening  and  blebbing  of  microvilli 
and  extrusion  of  apical  cytoplasm  are  likely  due  to  cyto¬ 
toxin  produced  by  C.  j^uni  within  the  intestinal  lumen. 
Intestinal  epithelial  cells  of  experimentally  infected  ham¬ 
sters  also  contain  swollen  endoplasmic  reticulum  and  mi¬ 
tochondria  similar  to  those  seen  in  cells  treated  with  cy¬ 
totoxic  chemicals  like  carbon  tetrachloride.  A  new 
cytolethal  toxin  (CIDT)  distinct  from  previously  reported 
cytotoxins  and  cholera-like  enterotoxins  is  produced  by 
some  Campylobacter  isolates,  and  may  account  for  the 
CHO  cell  response  (73). 

In  other  enteric  pathogens,  plasmids  have  been  shown 
to  specify  such  virulence  determinants  as  adherence, 
invasiveness,  toxin  production,  iron  sequestration,  resis¬ 
tance  to  the  bactericidal  effects  of  serum,  and  antimicro¬ 
bial  resistance.  Although  some  C.  jejuni  isolates  contain 
plasmids,  thus  far  only  antibiotic  resistance  has  been  shown 
to  be  plasmid  encoded  (3^- 

The  spiral  morphology,  cork-screw  motility  and 
microaerophilism  of  Campylobacter  are  similar  to  other 
normal  inhabitants  of  intestinal  crypts.  When  colonizing  a 
host,  C.  j^uni  associates  with  intestinal  mucus  in  both  the 
mucus  blanket  and  the  mucus-filled  crypts,  and  does  not 
appear  to  adhere  to  mucosal  epithelium  08).  The  mobility 
of  Campylobacter  is  due  to  one  or  more  flagella,  and  flagel¬ 
lar  antigens  are  the  major  antigens  in  certain  serogroups 
of  the  heat-labile  serotyping  system  of  Lior  et  al.  (20). 
Motility  directed  by  chemotactic  stimuli  can  increase  the 
effectiveness  of  mucosal  colonization,  and  Hugdahl  and 
Doyle  (77)  have  demonstrated  positive  chemotactic  re¬ 
sponse  to  L-fucose,  an  exposed  carbohydrate  constituent 
of  mucin. 

The  flagella  of  C.  jejuni  also  appear  to  contain  adhe¬ 
sions  for  epithelial  cells,  as  shown  by  in  vitro  adherence 
to  HeLa  and  INT  407  cells  and  in  porcine  brush  border 
preparations  (26).  Whether  active  or  not,  presence  of  a 
hagellum  improves  colonization  in  animal  models 
08,25,26)  and  non-flagellated  variants  are  unable  to  colo¬ 
nize  animals  (4)  or  human  volunteers  (7). 

Other  surface  structures  of  C.  jejuni  that  could  serve 
as  adhesions  to  gut  epithelium  are  outer  membrane  pro¬ 
teins,  Lipopolysaccharide  (LPS),  and  glycocalyx  material 
(3‘f).  Variation  among  C.  j^uni  strains  in  cell  and  mucus 
adherence  assays  suggests  variable  presence  of  different 
adhesions,  and  could  account  for  lineal  expressions  of 
invasive  versus  toxin-mediated  disease.  In  contrast  to  the 
long  O  polysaccharide  chains-that  produce  antigenic  di¬ 
versity  for  Salmonella,  the  LPS  of  C.  jejuni  is  a 
lipoligosaccharide  more  similar  to  those  of  Neisseria, 
Haemophilus  and  BordeteUa  spp.  G4).  Even  so,  the  small 
number  of  sugars  in  Campylobacter  LPS  provide  consider¬ 
able  heat-stable  antigenic  diversity  (2S). 

One  of  the  primary  virulence  attributes  of  Salmonella 


typhi  is  its  ability  to  survive  within  macrophages  while 
being  dispersed  throughout  the  host’s  mononuclear  frii- 
agocytic  system  <34).  Kiehlbauch  et  al.  (75)  demonstrated 
that  C.  j^uni  survives  within  monocytes  for  as  long  as  a 
week;  however,  bacteremia  is  rarely  documented  among 
cases  of  campylobacteriosis  (3J).  Engulfed  C.  jejuni  sur¬ 
vived  longer  than  free  bacteria  in  the  study  by  Kiehlbauch 
et  al.  (75)  but  not  as  long  as  the  more  typical  intracellular 
pathogens  such  as  Listeria. 

Complications  of  infection  by  C.  jejuni  are  uncom¬ 
mon  G7).  Abdominal  pain  mimicking  appendicitis  can 
lead  to  unnecessary  appendectomy.  A  small  minority,  ap¬ 
proximately  2%  of  patients  suffer  from  reactive  (aseptic) 
arthritis  arising  7  to  10  days  post  onset,  and  this  can  per¬ 
sist  for  several  weeks  to  months.  Reactive  arthritis  is  con¬ 
sidered  by  some  to  be  incomplete  Reiter’s  syndrome. 
Reiter’s  syndrome  also  has  been  reported  to  follow  acute 
campylobacteriosis. 

Reiter’s  syndrome  is  the  most  frequent  cause  of  in¬ 
flammatory  arthritis  of  young  men  in  North  America  and 
Europe.  The  syndrome  consists  of  variable  presentation  of 
a  tetrad  of  signs  that  include  reactive  arthritis, 
conjunctivitis,  urethritis  and  dermatitis.  It  can  follow  diar- 
ihea  caused  by  a  number  of  bacterial  enteric  pathogens, 
such  as  Salmonella,  Shigella,  Yersinia  and  Campylobacter, 
and  generally  occurs  1  to  3  weeks  after  onset  of  diarrhea. 
Race,  gender  and  genetic  background  all  appear  to  influ¬ 
ence  susceptibility  and  presentation.  The  arthritis  is  simi¬ 
lar  to  ankylosing  spondylitis.  It  is  asymmetrical  and  in¬ 
volves  mainly  large  joints  of  the  lower  extremities.  In  50% 
of  cases,  Reiter’s  syndrome  occurs  as  a  single  episode.  The 
remaining  cases  are  divided  among  patients  who  have 
relapses  separated  by  long  quiescent  periods  and  patients 
with  chronic,  progressive,  unrelenting  disease. 

Guillain-Barre  syndrome  occurs  after  infections  by 
Campylobacters,  but  is  less  common  than  reactive  arthri¬ 
tis.  Guillain-Barre  syndrome  typically  is  an  acute  paralytic 
disease  with  an  assumed  autoimmune  etiology  (6).  Ap¬ 
proximately  3,000  patients  with  Guillain-Barre  syndrome 
are  documented  in  the  United  States  each  year,  65%  of 
whom  are  reported  to  have  had  an  antecedent  viral  syn¬ 
drome  1  to  3  weeks  before  onset  and  5%  to  10%  of  whom 
have  had  preceding  surgery.  The  ffrst  reported  association 
between  campylobacteriosis  and  Guillain-Barre  syndrome 
was  made  in  1982  (24). 

In  a  review  of  106  patients  with  Guillain-Barre  syn¬ 
drome,  13  (12%)  gave  a  history  of  antecedent  diarrheal 
disease  and  four  were  culture  positive  for  C.  jejuni  (29). 
However,  in  a  retrospective  sero-survey,  Kaldor  and  Speed 
(74)  found  that  38%  of  Guillain-Barre  syndrome  patients 
had  recent  C.  jejuni  infection.  In  addition,  a  recent  study 
in  Japan  documented  C  jejuni  infection  by  positive  stool 
culture  in  nearly  half  (46%)  of  26  Guillain-Bane  syndrome 
patients,  hut  rarely  among  healthy  controls  ^fT).  Most  of 
their  isolates  were  Penner  serotype  19.  The  frequency  with 
which  Campylobacter  enteritis  precedes  Guillain-Barre  syn¬ 
drome  and  the  clinical  severity  of  Guillain-Barre  syndrome 
when  it  follows  infection  by  Campylobacters  remain  un¬ 
clear  at  present  (24).  Fujimoto  et  al.  (17)  have  shown  that 
a  46  kDal  protein  from  C.  jejuni  of  an  unspecified  sero¬ 
type  which  was  isolated  from  a  patient  with  Guillain-Barre 
syndrome  cross  reacts  with  peripheral  nerve  myelin  pro¬ 
teins.  This  cross-reactivity  is  presumed  to  be  a  factor  in 
the  immune  mediation  of  the  Guillain-Barre  syndrome  (24). 
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With  good  supportive  care,  the  mortality  from  Guillain- 
Barre  syndrome  is  less  than  5%,  and  85%  of  patients  even¬ 
tually  recover  completely  or  almost  completely. 

In  summary,  Campylobacters  can  infect  humans  by 
the  oral  route  and  prt^uce  a  spectrum  of  illness.  While 
infection  is  rarely  life-threatening,  illness  can  be  severe 
and  Campylobacter-induced  deaths  occur.  The  infectious 
dose  is  quite  low  in  some  instances,  on  the  order  of  a  few 
hundred  organisms,  but  adequate  dose-response  studies 
have  not  been  done.  In  industrialized  nations,  clinically 
normal  persons  rarely  carry  Campylobacters,  and  when 
they  do,  they  appear  to  pose  limited  threat  of  transmitting 
their  infection.  The  published  literature  suggests  that  the 
pathogenic  mechanisms  used  by  Campylobacters  could  be 
varied  but,  at  present,  the  data  do  not  clearly  define  which 
of  these  mechanisms  is  important  in  disease  causation. 

REFERENCES 

1.  Black,  R.  E.,  M.  M.  Levine,  M.  L.  Clements,  T.  P.  Hughes  and 

M.  J.  Blaser.  1988.  Experimental  Campylobacter  Jejuni  infec¬ 
tion  in  humans.  J.  Infect.  Dis.  157:472-479. 

2.  Blaser,  M.  J.  and  L.  B.  Reller.  1981.  Campylobacter  enteritis. 

N.  Eng.  J.  Med.  305:1444-1452. 

3.  Butzler,  J.  P.  and  M.D.  Skirrow.  1979.  Campylobacter  enteritis. 
Clin.  Gastroentero.  8:737-765. 

4.  Caldwell  M.  B.,  P.  Guerry,  E.  C.  Lee,  J.  P.  Burans  and  R.  1. 
Walker.  1985.  Reversible  expression  of  flagella  in 
Campylobacter  jejuni.  Infect.  Immun.  50:941-943. 

5.  Duffy,  M.  C.,  J.  B.  Benson  and  S.  J.  Rubin.  1980.  Mucosal 
invasion  in  Campylobacter  enteritis.  Am.  J  Clin.  Pathol. 
73:706-708. 

6.  Fernandez,  H.,  U.  F.  Neto,  F.  Fernandez,  M.  A.  Pedro  and  L. 
R.  Trabulsi.  1983-  Culture  supematurals  of  Campylobacter 
jejuni  induce  a  secretary  response  in  jejunal  segments  of 
adult  rats.  Infect.  Immun.  40:429-431. 

7.  Field,  L.  H.,  V.  L.  Headley,  J.  L.  Underwood,  S.  M.  Payne  and 

L.  J.  Berry.  1986.  The  chicken  embryo  as  a  model  for 
Campylobacter  invasion:  Comparative  virulence  of  human 
isolates  of  Campylobacter  jtjuni  and  Campylobacter  coli. 
Infect.  Immim.  54:118-125. 

8.  Fujimoto,  S.,  T.  Takata,  M.  Fujita  and  K.  Amako.  1991.  The 
pathogenesis  of  Guillain-Barre  syndrome:  Immunological  cross- 
reactivity  between  Campylobacter  jejuni  and  human  periph¬ 
eral  nerve  myelin  proteins.  In  Microbial  Ecology  in  Health 
and  Disease,  Vol.  4.  Wiley,  New  York,  NY. 

9-  Goossens,  H.,  J.  P.  Butzler  and  Y.  Takeda.  1985.  Demonstra¬ 
tion  of  cholera-like  enterotoxin  production  by  Campylobacter 
j^uni.  Microbiol.  Letters.  29:73-76. 

10.  Guerrant,  R.  L.,  C.  A.  Wanke,  R.  A.  Pennie,  L.  J.  Barrett,  A.  A. 

M.  Lima  and  A.  D.  O’Brien.  1987.  Production  of  a  unique 
cytotoxin  by  Campylobacter  j^uni.  Infect.  Immun.  55:2526- 
2530. 

11.  Hugdahl,  M.  B.  and  M.  P.  Doyle.  1985.  In  A.  P.  Pearson,  M.  B. 
Skirrow,  H.  Lior  and  B.  Rowe  (eds.).  Campylobacter  HI.  Pub¬ 
lic  Health  Laboratory  Service,  London. 

12.  Humphrey,  C.  D.,  D.  M.  Montag  and  F.  E.  Pittman.  1986. 
Morphologic  observation  of  experimental  Campylobacter 
jejuni  infection  in  the  hamster  intestinal  tract.  Am.  J.  Pathol. 
122:152-159. 

13.  Johnson,  W.  M.  and  H.  Lior.  1988.  A  new  heat-labile  cytolethal 
distending  toxin  (CLDT)  produced  by  Campylobacter  spp. 
Microbiol.  Pathogen.  4:115-126. 

14.  Kaldor  J.  and  B.  R.  Speed.  1984.  Guillain-Barre  Syndrome  and 
Campylobacter  jejuni:  a  serological  study.  Br.  Med.  J. 
288:1867-1870. 

15.  Kiehlbauch  J.  A.,  R.  A.  Albach,  L.  L.  Baum  and  K.  P.  Chang. 
1985.  Phagocytosis  of  Campylobacter  jejuni  and  its  intracel¬ 


lular  survival  in  mononuclear  phagocytes.  Infect.  Immun. 
48:446451. 

16.  Klipstein,  F.  A.,  R.  F.  Engert,  H.  Short  and  E.  A.  Schenk.  1985. 
Pathogenic  properties  of  Campylobacter  jejuni:  Assay  and 
correlation  with  clinical  manifestations.  Infect.  Immun.  50:43- 
49. 

17.  Kuroki,  S.,  T.  Haruta,  M.  Yoshioka,  Y.  Kobayashi,  T.  Saida, 
M.  Nukina  and  H.  Nakanishi.  1991.  Guillain-Barre  syndrome 
associated  with  Campylobacter  infection.  In  Microbial  Ecol¬ 
ogy  in  Health  and  Disease.  Vol.  4.  Wiley,  New  York,  NY. 

18.  Lee,  A.,  J.  L.  O’Rourke,  P.  J.  Barrington  and  T.  J.  Trust.  1986. 
Mucus  colonization  as  a  determinant  of  pathogenicity  in  in¬ 
testinal  infection  by  Campylobacter  jejuni:  A  mouse  cecal 
model.  Infect.  Immun.  51:536-546. 

19.  Levine,  M.  M.,  J.  B.  Kaper,  R.  E.  Black  and  M.  L.  Clements. 

1983.  New  knowledge  on  pathogenesis  of  bacterial  enteric 
infections  as  applied  to  vaccine  development.  Microbiol.  Rev. 
47:510-550. 

20.  Lior,  H.,  D.  L.  Woodward,  J.  A.  Edgar,  L.  J.  LaRoche  and  and 
P.  Gill.  1982.  J.  Clin.  Microbiol.  15:761-768. 

21.  Manninen,  K.  L,  J.  F.  Prescott,  and  I.  R.  Dohoo.  1982.  Patho¬ 
genicity  of  Campylobacter  jejuni  isolates  from  animals  and 
humans.  Infect.  Immun.  38:4^52. 

22.  Mathen,  V.  L,  D.  P.  Rajan,  F.  A.  Klipstein  and  R.  F.  Engert. 

1984.  Enterotoxigenic  Campylobacter  jejuni  among  children 
in  South  India.  Lancet  2:981. 

23.  McCardell,  B.  A.,  J.  M.  Madden  and  E.  C.  Lee.  1984.  Produc¬ 
tion  of  cholera-like  toxin  by  Campylobacter  jejuni/coli.  Lan¬ 
cet  1:448-449. 

24.  Mishu,  B.,  R.  V.  Tauxe,  P.  M.  Griffin  and  M.  J.  Balser.  1993. 
Campylobacter  jejuni  infection  and  Guillain-Barre  Syndrome. 
New  Iss.  In  Neuro.  3:268-271. 

25.  Morooka  T.,  A.  Umeda  and  K.  Amako.  1985.  Motility  as  an 
intestinal  colonization  factor  for  Campylobacter  jejuni.  J.  Gen. 
Microbiol.  131:1973-1980. 

26.  Newell,  D.  G.  and  I.  Nachamkin.  1992.  Immime  responses 
directed  against  Campylobacter  jejuni.  In:  1.  Nachamkin,  M. 
J.  Blaser  and  L.  S.  Tompkins  (eds.).  Campylobacter  jejuni: 
Current  status  and  future  trends.  Chap.  10,  pp.  201-206. 
American  Society  of  Microbiology,  Washington,  D.C. 

27.  Newell,  D.  G.  and  A.  Pearson.  1984.  The  invasion  of  epithelial 
cell  lines  and  the  intestinal  epithelium  of  infant  mice  by 
Campylobacter  jejuni/coli.  J.  Diar.  Dis.  Res.  2:19-26. 

28.  Penner,  J.  C.  andj.  N.  Hennessy.  1980.  Passive  hemagglutina¬ 
tion  technique  for  serotyping  Campylobacter  fetus  subsp. 
jejuni  on  the  basis  of  soluble  heat-stable  antigens.  J.  Clin. 
Microbiol.  l2Ji2-iyi. 

29.  Ropper,  A.  H.  1988.  Campylobacter  diarrhea  and  Guillain- 
Barre  syndrome.  Arch.  Neurol.  45:655-656. 

30.  Ruiz-Palacios,  G.  M.,  N.  I.  Torres,  B.  R.  Ruiz-Palacios,  J.  Torres, 
E.  Escamilla  and  J.  Tamayo.  1983.  Cholera-like  enterotoxin 
produced  by  Campylobacter  jejuni.  Lancet  2:250-254. 

31 .  Skirrow  M.  B.  and  M.  J.  Blaser.  1992.  Clinical  and  epidemiologic 
considerations.  In  I.  Nachamkin,  M.  J.  Blaser  and  L.  S. 
Tompkins,  (eds).  Campylobacter  j^uni:  Current  status  and 
future  trends.  Ch.  1,  pp.  3-8.  American  Society  of  Microbiol¬ 
ogy,  Washington,  D.C. 

32.  Skirrow,  M.  B.  and  J.  Benjamin.  1980.  Differentiation  of 
enteropathogenic  Campylobacters.  J.  Clin.  Pathol.  33:1122. 

33.  Tauxe,  R.V.  1992.  Epidemiology  of  Campylobacter  jejuni 
Infections  in  the  United  States  and  Other  Industrialized  Na¬ 
tions.  In  Campylobacter  j^uni:  Current  Status  and  Future 
Trends.  I.  Nachamkin,  M.  J.  Blaser,  L.  S.  Tompkins,  (eds.).  Ch. 
2.  pp.  9-19.  American  Society  of  Microbiology.  Washington, 
DC. 

34.  Walker,  R.  L,  M.  B.  Caldwell,  E.  C.  Lee,  P.  Geurry,  T.  J.  Trust 
and  G.  M.  Ruiz-Palacios.  1986.  Pathophysiology  of 
Campylobacter  enteritis.  Microbiol.  Rev.  50:81-94. 

35.  Yeen,  W.  P.,  S.  D.  Puthucheary  and  T.  Pang.  1983.  Demonstra¬ 
tion  of  a  cytotoxin  from  Campylobacter  jejuni.].  Clin.  Pathol. 
36:1237-1240. 


146  Dsity,  Food  and  Environmentot  Sanitation  -  MARCH  1995 


Campylobacter  in  Broiler  Production  and  Processing 


The  epidemiology  of  C  jejuni  in  chickens  and  its  ecol¬ 
ogy  in  farm  practices  have  not  been  completely  defined. 
There  appear  to  be  a  plethora  of  sources  of  infection  of 
chicken  during  production,  but  the  relative  importance  of 
these  sources  is  unknown.  The  reader  should  be  aware 
that  improvements  in  isolation  techniques,  better  under¬ 
standing  of  Campylobacter  physiology,  and  knowledge  of 
the  "viable  but  non<ulturable"  state  of  Campylobacter  may 
account  for  some  of  the  contradictions  in  citations  reviewed 
in  this  document.  However,  there  is  sufficient  information 
to  encourage  action  to  lower  the  incidence  of  infected 
birds  and  flocks.  This  information  can  be  best  applied 
through  a  HACCP  approach. 

The  source  of  C.  jejuni  infection  at  the  broiler  grow- 
out  level  is  not  clear  but  the  incidence  of  infection  gener¬ 
ally  increases  with  age  (22).  When  C.  jejuni  carriage  and 
prevalence  in  flocks  is  assessed,  the  organism  is  usually 
found  in  large  numbers  and  in  a  high  percentage  of  the 
birds  04,39,40)-  Substantial  variability  exists  in  the  preva¬ 
lence  of  Campylobacter  in  different  flocks  and  at  differ¬ 
ent  ages  of  the  birds.  Some  broiler  flocks  appear  to  remain 
free  of  the  organism  0,30). 

Vertical  transmission  of  this  infection  in  poultry  is 
highly  improbable.  The  egg  shells  from  hens  excreting  the 
organism  are  rarely  contaminated.  Campylobacter  jejuni 
does  not  easily  penetrate  the  egg  shell  (//),  but  when  it 
does,  it  does  not  survive  for  more  than  6  h  in  egg  contents 
130).  This  may  be  due  to  a  bacteriocidal  effect  of  the 
albumen  (76).  Prophylactic  antibiotics  may  also  influence 
Campylobacter  infection  (7,45). 

Annan-Prah  and  Jane  (7)  found  chicks  at  hatch  and  at 
11  days  post  hatch  were  negative  even  though  parent  stock 
hens  from  two  groups  were  60%  and  80%  infected.  Other 
studies  concur  that  isolation  from  chicks  less  than  5,  7  or 
14  days  of  age  can  seldom,  if  ever  be  accomplished 
04,24,40,44). 

Smitherman,  Genigeorgis  and  Greene  (40)  and 
Genigeoigis,  Hassume  and  Collins  (74)  have  reported  that 
feed,  litter  and  water  samples  become  contaminated  only 
after  the  isolation  of  Campylobacter  from  live  birds. 
Pearson  et  al.  (34)  found  evidence  of  Campylobacter 
throughout  a  contaminated  water  system  on  a  farm  and 
has  suggested  that  water  contaminated  with  the  organism 
may  be  a  prime  source  of  infection  of  chicks.  If  litter  is  a 
source  of  continued  contamination  between  flocks,  the 
organism  must  remain  viable  between  the  removal  from 
the  house  of  older  birds  and  the  introduction  of  new  chicks 
into  this  house. 

Some  researchers  have  suggested  that  although  the 
feed,  litter  and  water  may  be  negative  for  Campylobacter 
prior  to  infection  of  live  birds,  contamination  might  spread 
from  an  infected  flock  of  birds  to  succeeding  flocks  via 
litter  (74).  Since  C.  j^uni  is  sensitive  to  dehydration  and 
to  toxic  forms  of  oxygen  (peroxide,  superoxide  anions) 
and  survive  poorly  in  aerobic  environments,  chicken  house 
conditions  are  not  ideal  for  C.  jejuni  survivability.  Indeed 
poor  survivability  in  an  aerobic  environment  has  been 
demonstrated,  with  greatest  survivability  of  six  days  at 
8°C  (9,78). 

Early  studies  indicated  that  C.  j^uni  is  very  sensitive 
to  drying  the  studies  (12,31)  show  that  Campylobacter 


could  not  be  isolated  past  24  h  when  dried  in  the  pres¬ 
ence  of  turkey  feces.  Thus  it  is  difficult  to  consider  litter 
as  the  primary  source  of  continued  infection  given  the 
organism's  poor  survivability  and  the  intervals  between 
removal  of  birds  and  introduction  of  new  birds  to  most 
houses.  Campylobacter  does  not  appear  to  spread  rapidly 
amount  chicks  reared  on  some  types  of  litter,  e.g., 
woodshaving  litter  (42).  This  indicates  that  culturing  litter 
for  Campylobacter  as  an  indicator  of  infection,  as  is  often 
suggested  for  Salmonella  (41)  may  be  of  limited  value. 
However,  this  needs  to  be  reevaluated  in  light  of  the  pos¬ 
sibility  that  a  possible  viable  but  non<ulturable  state  ex¬ 
ists  for  Campylobacters. 

It  is  clear  that  C.  jejuni  can  surAdve  in  an  aqueous 
environment  and  will  remain  viable  up  to  3  to  4  weeks 
(5).  Therefore,  if  central  water  supplies  in  chicken  houses 
become  contaminated,  the  organisms  could  spread  to  the 
newly-placed  birds  (7,27,35). 

Rollins  (34)  and  Pearson  et  al.  (34)  studied 
Campylobacter  colonization  on  a  farm  in  England  and  were 
not  able  to  isolate  Campylobacter  from  well  water,  poul¬ 
try  drinking  water,  fresh  feed,  fresh  litter,  rodents,  air  or 
poultry  house  walls,  ceilings,  and  fans.  However,  direct 
microscopy  revealed  spiral  bacteria  in  the  drinking  water 
by  an  indirect  fluorescent  antibody  methods,  and 
Campylobacter  were  demonstrated  in  the  drinking  water 
supply,  the  watering  system  in  certain  houses,  used  litter 
and  exposed  feed.  The  indirect  fluorescent  antibody  re¬ 
sults  indicated  that  Campylobacter  cells  were  present  in 
many  of  the  samples  that  were  not  culturable  by  standard 
methods.  As  these  cells  often  appeared  in  clumps  on  the 
filtered  preparations  it  was  suggested  that  the  cells  may 
have  been  "microcolonies"  dislodged  from  the  biofrlm 
encrusting  the  water  supply  systems.  Pearson  et  al.  04) 
using  polymerase  chain  reaction  methodology  reported  that 
water  containing  viable  but  non-culturable  C.  jejuni  was 
responsible  for  the  colonization  of  chicken  on  the  broiler 
farm.  Oyofo  et  al.,  02)  were  able  to  detect  Campylobacter 
deoxyribonucleic  acid  DNA  in  2  of  15  water  samples  from 
which  Campylobacter  was  not  culturable.  No  samples  were 
collected  from  a  poultry  farm  where  C  jejuni  was  en¬ 
demic.  Thus,  newer  methodologies  suggest  that  more  re¬ 
search  on  water  supplies  on  broiler  farms  needs  to  be 
conducted. 

Annan-Prah  and  Jane  (7)  sampled  domestic  and  free- 
living  animals  on  broiler  farms  and  found  cattle  pigs,  dogs, 
swallows,  sparrows,  rats  and  mice,  living  on  the  premises 
were  often  infected  with  C.  jejuni/coli.  Campylobacters 
were  also  isolated  from  houseflies  and  farmer's  boots 
(Humphries;  In  press).  However,  these  organisms  were  not 
isolated  from  fecal  samples  of  71  farmers  and  their  family 
members.  Other  studies  have  found  cattle  (5,2^29),  swine 
(4,5,29),  dogs  (5,26),  free  birds  (23,37),  rodents  (1,5,25) 
and  houseflies  (1,36,37)  to  be  infected  with 
Campylobacter.  Eighty-seven  percent  of  rats  and  50%  of 
houseflies  (Mtisca  spp.)  captured  in  the  vicinity  of  poul¬ 
try  houses  have  been  shown  to  be  culture  positive  08). 
Annan-Prah  and  Jane  (7)  found  the  same  Penner  serogroup 
in  broilers  and  hens,  and  in  cattle,  pigs,  dogs  and  mice. 
Therefore,  the  risk  of  infection  is  inversely  proportional  to 
the  standard  of  bioseciuity  and  appropriate  measures  are 
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required  to  restrict  transfer  of  fecal  material  from  infected 
imits  to  susceptible  young  flocks  (J8). 

Rollins  (35)  and  Pearson  et  al.  (34)  demonstrated  a 
reduction  from  80%  to  20%  in  the  colonization  rate  of 
chickens  with  a  collective  intervention  regimen  that  fo¬ 
cused  on  improvement  of  hygiene  on  the  farm.  Interven¬ 
tions  included;  maintaining  an  effective  level  of  free  chlo¬ 
rine  in  the  water  supply;  removing  used  feed  and  litter 
before  introducing  new  birds;  and  de-scaling  of  header 
tanks,  supply  lines  and  drinkers  with  high  pressure  hot 
water  washing  and  soaking  with  quaternary  ammonium 
compounds.  An  analogous  reduction  was  observed  for  the 
isolation  of  the  endemic  strain  in  the  human  case  reports 
in  the  region  supplied  by  the  farm  where  interventions 
were  put  in  place.  Upon  termination  of  these  interven¬ 
tions,  the  prevalence  of  Campylobacter  rose  to  pre-inter¬ 
vention  levels. 

It  may  eventually  be  demonstrated  that  the  exposure 
of  chicks  to  beneficial  flora  early  in  their  life  will  aid  them 
in  resisting  or  reducing  colonization  by  Campylobacter  by 
means  of  competitive  exclusion  (CE)  and  competitive  in¬ 
hibition.  The  results  of  attempts  to  utilize  CE  may  depend 
upon  many  factors,  including  the  specific  bacterial  spe¬ 
cies  that  make  up  the  flora  and  supplemental  nutrients 
provided  to  aid  that  flora  in  creating  conditions  that  are 
antagonistic  to  colonization  with  Campylobacter  (43). 

Campylobaeter  Control  Practices  at  the  Broiler  Grow- 
out  Level 

Contamination  of  flocks  during  grow-out  has  been 
identified  as  the  major  source  of  infection  in  poultry.  Al¬ 
though  vertical  transmission  of  C.  Jejuni  from  parent  to 
progeny  is  not  likely  to  occur,  most  broiler  flocks  are 
known  to  become  Campylobacter-po&\x!we.  several  weeks 
after  they  are  placed  in  grow-out  houses.  This  suggests 
contamination  from  an  environmental  source  (14,34,40). 
Control  measures,  including  adequate  cleaning  and  disin¬ 
fection  of  the  broiler  houses  and  hygienic  barriers,  have 
been  shown  to  be  very  effective  in  eliminating  C.  jejuni 
from  broiler  houses  (34,35). 

With  this  overview,  the  following  suggestions  are  pro¬ 
vided  to  reduce  the  level  and/or  number  of  broiler  flocks 
that  are  colonized  by  Campylobacter.  The  suggestions  listed 
below  should  be  considered  with  the  clear  understanding 
that  the  epidemiology  of  Campylobacter  in  chickens  and 
its  ecology  during  production  have  not  been  completely 
defined. 

1.  Broiler  production  practices  should  be  in  conformance 
with  the  National  Broiler  Council  recommendations  on 
Good  Manufacturing  Practices,  including  thorough 
cleaning  and  disinfecting  of  equipment  and  broiler 
houses. 

2.  Grow-out  houses  should  be  constructed  to  exclude  wild 
birds  and  rodents  since  they  are  frequent  carriers  of 
Campylobacter.  A  continuing  program  of  rodent  con¬ 
trol  should  be  practiced  to  prevent  or  reduce  the  pos¬ 
sibility  of  rats  or  mice  introducing  Campylobacter  into 
the  flock. 

3.  Cean  drinking  water  should  be  made  available  to  chicks. 
This  can  best  be  accomplished  by  using  municipal  or 
other  tested  and  approved  water  sources  and  a  nipple 
drinker  system.  It  is  recommended  that  where  water 
quality  is  questionable,  on-line  chlorination  systems 
should  be  installed  with  a  continuous  monitoring  sys¬ 


tem  to  assure  appropriate  levels  of  chlorine.  The  nipple 
drinker  offers  the  advantage  of  supplying  water  that  is 
not  contaminated  by  the  fecal  droppings  from  other 
chickens.  Such  contamination  is  difficult,  if  not  impos¬ 
sible,  to  avoid  with  the  open  trough  or  cup-type  sys¬ 
tems.  Attempts  should  be  made  to  thoroughly  clean  the 
biofilms  from  watering  systems. 

4.  Accepted  biosecurity  practices  should  be  implemented 
in  the  operation  of  the  broiler  houses.  All  pets  such  as 
dogs  or  cats  should  be  excluded  from  the  interior  of 
the  house.  A  change  of  footwear  should  be  required 
before  entering  the  broiler  house.  Thorough  cleaning 
of  footware  prior  to  entering  houses  is  recommended. 
(Humphries;  In  press).  Chick  placement  boxes  or  pans 
should  be  cleaned  and  thoroughly  disinfected  before 
reuse  to  prevent  the  spread  of  any  microorganisms 
throughout  the  broiler  operation  (2). 

Transfer  of  Campylobaeter  During  Slaughter  and 
Processing 

Spread  of  Campylobacter  to  the  surface  of  poultry 
carcasses  apparently  occurs  within  the  processing  plant. 
Jones  et  al.  (22)  isolated  Campylobacter  from  20%  of  the 
cloacal  swabs  as  birds  entered  the  plant,  52%  following 
immersion  chilling,  and  31.6%  at  reuil.  The  organism  can 
be  spread  either  from  within  the  intestinal  tract,  or  from 
the  bacteria  on  the  external  surfaces  of  the  bird. 

When  the  occurrence  of  C.  jejuni  in  poultry  products 
was  studied  in  the  Netherlands  (1 7),  it  was  observed  that 
the  processing  of  affected  flocks  resulted  in  contamina¬ 
tion  of  the  processing  line;  spread  of  contamination  seemed 
to  be  unrelated  to  the  type  of  chilling  e.g.,  immersion  or 
air  chilling.  Campylobacters  were  isolated  from  the  air 
and  in  the  hanging,  scalding  and  defeathering,  and  evis¬ 
cerating  departments  of  the  plant. 

Campylobacter  j^uni  has  been  recovered  from  the 
scald-tank  water,  feathers,  offal  flumes,  chiller  and  equip¬ 
ment  (3,50).  Processing  steps  that  may  spread  contamina¬ 
tion  are:  transport  to  plant,  electrical  stunning,  immersion 
scalding,  defeathering,  evisceration,  continuous  waterbath 
chilling  and  use  of  recycled  water.  Wempe  et  al.  (50)  found 
the  chilling  tank  and  feather  picker  to  be  the  areas  of 
major  cross-contamination  in  poultry  processing  plants. 
Hartog  et  al.  (17)  found  that  cross-contamination  aiso 
occurred  in  the  air  chilling  of  broiler  carcasses.  Manual,  as 
well  as  mechanical,  evisceration  was  found  to  be  the  major 
source  of  contamination  by  Baker  (3)  and  Mehle  (28). 

Campylobacter  Control  Practices  in  Poultry 
Processing 

A  critical  step  in  eliminating  or  reducing  the  presence 
of  Campylobacter  during  processing  is  the  control  of  cross¬ 
contamination  between  the  birds  of  the  same  flock  or 
from  flock  to  flock.  Current  knowledge  and  technologies 
for  processing  poultry  will  not  totally  prevent  carcass  con¬ 
tamination  with  Campylobacter.  The  control  of  all  poten¬ 
tially  hazardous  microorganisms  in  food  processing  and 
preparation  can  be  accomplished  through  the  utilization 
of  the  HACCP  approach. 

The  basic  requirements  of  microbial  control  are  com¬ 
mon  to  all  processing  steps.  Some  elements  found  to  be 
beneficial  in  the  overall  control  program  in  poultry  pro¬ 
cessing  are: 
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•  sanitary  dressing  procedures  (including  recondition¬ 
ing  steps); 

•  rinses  and  washes  of  equipment  to  minimize  or  re¬ 
duce  cross<ontamination; 

•  spray  systems  with  chlorine  or  other  bacterial  control 
treatments  on  the  carcass  and  related  contact  surfaces 
whenever  possible; 

•  counterflow  water  systems  for  scalding  and  chilling; 
and 

•  proper  temperature  control  at  processing  points,  in¬ 
cluding  proper  chilling  or  freezing  of  the  final  prod¬ 
uct. 

Studies  conducted  by  the  Food  Safety  and  Inspection 
Service  (FSIS)  of  the  United  States  Department  of  Agricul¬ 
ture  in  Puerto  Rico  09,20,21')  demonstrated  plant  changes 
could  decrease  the  numbers  of  pathogens.  The  FSIS  study 
suggested  four  procedures  for  microbial  control; 

•  use  of  hand  sanitizers  or  disposable  plastic  gloves; 

•  treatments  such  as  chlorinated  water  rinses  of  auto¬ 
mated  cutting  equipment  and  belt  rinses  to  reduce 
post  chiller  cross-contamination; 

•  keep  cutting/packaging  areas  refrigerated  to  reduce 
the  outgrowth  of  the  organism  in  the  processing  envi- 
roiunent;  and 

•  frequent  sanitation  of  contaminated  machines,  uten¬ 
sils  and/or  personnel  to  prevent  the  organism  from 
being  transferred  from  the  carcass  surface  to  contact 
surfaces. 

A  large-scale  test  of  processing  modifications  was  com¬ 
pleted  in  five  commercial  plants  08).  The  processing 
changes  generally  reduced  lx)th  the  prevalence  levels  of 
Campylobacter.  These  modifications  were  recommended 
by  the  National  Broiler  Council  and  are  listed  below: 

•  counter  current  scalding; 

•  addition  of  a  bird  wash  at  the  exit  of  the  scalder; 

•  addition  of  20  ppm  total  chlorine  to  the  bird  wash  in 
the  picking  room;  the  water  used  on  the  transfer  belt, 
and  the  final  wash; 

•  addition  of  chlorine  in  the  chill  water  at  a  level  to 
allow  for  1  to  5  ppm  free  chlorine  in  the  overflow 
from  the  chill  tank. 

Other  research  areas  include  decontamination  proce¬ 
dures  for  carcasses  and  the  effect  of  modified  atmosphere 
packaging.  Poultry  slaughtering  operations  should  include 
approved  decontamination  strategies  to  reduce  the  inci¬ 
dence  and  levels  of  Campylobacter.  Several  promising  in¬ 
tervention  strategies  for  controlling  pathogens  in  broiler 
processing  are  briefly  described  in  Appendix  A.  Irradia¬ 
tion  is  an  effective  means  of  eliminating  C.  jejuni  from 
packaged  fresh  poultry.  Poultry  plants  may  now  irradiate 
fresh  or  frozen  product  at  1.5  to  3.0  kiloGray,  the  smallest, 
most  practical  “dose”  of  irradiation  for  bacterial  control 
OO). 

REFERENCES 

1.  Annan-Prah,  A.  and  M.  Jane.  1988.  The  mode  of  spread  of 
Campylobacter  jejuni/coli  to  broiler  flocks.  J.  Vet.  Med.  35: 
11-18. 

2.  Beard,  C.  1993.  Campylobacter  practices  at  the  broiler  grow- 
out  level.  Report  to  the  National  Advisory  Committee  on  Mi¬ 
crobiological  Criteria  for  Foods.  U.S.  Department  of  Agricul¬ 
ture,  Food  Safety  and  Inspection  Service,  Washington,  D.C. 


3.  Baker,  R.  C.,  M.  D.  C.  Paredes  and  R.  A.  Qureshi.  1987. 
Prevalence  of  Campylobacter  jejuni  in  eggs  and  poultry 
meat  in  New  York  of  Campylobacter  jejuni  in  eggs  and 
poultry  nteat  in  New  York  State.  Poult.  Sci.  66:1766-1770. 

4.  Banffer,  J.  R.  J.  1985.  Biotypes  and  serotypes  of 
Campylobacter  jejuni  and  Campylobacter  coll  strains  iso¬ 
lated  from  patients,  pigs  and  chickens  in  the  region  of 
Rotterdam.  J.  Infect.  10:277-281. 

5.  Blaser,  M.  J.,  D.  N.  Taylor  and  R.  A.  Feldman.  1984.  Epidemi¬ 
ology  of  Campylobacter  infection.  In  Campylobacter  Infec¬ 
tion  in  Man  and  Animals.  Butzler  (ed),  CRC  Press.  Boca  Raton; 
pp.  43-161. 

6.  Bracewell,  A.  J.,  J.  O.  Reagan,  J.  A.  Carpenter  and  L  C. 
Blankenship.  1985.  Factors  affecting  survival  of 
Campylobacter  jejuni  on  experimentally  inoculated  pork  skin 
stored  under  various  conditions.  J.  Food  Prot.  48:9^946. 

7.  Brennhovd  O.,  G.  Kapperud  and  G.  Langeland,  1992.  Survey 
of  thermotolerant  Campylobacter  spp.  and  Yersinia  spp.  in 
three  surface  water  sources  in  Norway,  International  J.  Food 
Micro.  15:327-338. 

8.  Brouwer,  R.,  M.  J.  A.  Mertens,  T.  H.  Siem  and  J.  Katchaki. 
1979.  An  explosive  outbreak  of  Campylobacter  enteritis  in 
solders.  Antonie  Van  Leeuwenhoek.  45:517-519. 

9.  Christopher,  F.  M.,  G.  C.  Smith  and  C.  Vanderzant.  1982. 
Effect  of  temperature  and  pH  on  the  Survival  of 
Campylobacter  fetus.  J.  Food  Prot.  45:253-259. 

10.  Code  of  Federal  Regulations.  1992.  Irradiation  of  poultry 
products  to  control  foodbome  pathogens.  9CFR  381:149 

11.  Doyle,  M.  P.  1984.  A  Vibrio  associated  with  swine  dysentery. 
Am.  J.  Vet.  Res.  5:3- 

12.  Doyle,  M.  P.  and  D.  J.  Roman.  1982.  Sensitivity  of 
Campylobacter  jejuni  to  drying,  J.  Food  Prot.  45:507-510 

13.  Franco,  D.  A.  1988.  Campylobacter  species:  Considerations 
for  controlling  of  foodbome  pathogens.  J.  Food  Prot.  51:145- 
153. 

14.  Genigeorgis  C.,  M.  Hassune  and  P.  Collins.  1986. 
Campylobacter  jejuni  infection  on  poultry  farms  and  its  effect 
on  poultry  meat  contamination  during  slaughtering.  J.  Food 
Prot.  49:(1 1)895-903. 

15.  Grant,  I.  H.,  N.  J.  Richardson  and  V.  D.  Bokkenheuser.  1980. 
Broiler  chickens  as  potential  source  of  Campylobacter  infec¬ 
tion  in  humans.  J.  Clin.  Microbiol. 

16.  Hanninen,  M.  L.,  H.  Korkeala  and  P.  Pakkala.  1984.  Growth 
and  survival  characteristics  of  Campylobacter  j^ni  in  liq¬ 
uid  egg.  J.  Hyg.  Camb.  92:53-58. 

17.  Hartog,  B.  J.,  G.  J.  A.  DeWild  and  E.  DeBoer.  1983.  Poultry 
as  a  source  of  Campylobacter  jejuni.  Arch.  Lebensmittelhyg. 
34:116-122. 

18.  Hoffman,  P.  S.,  H.  A.  Geotge,  N.  R.  Krieg  and  R.  M.  Smibert. 
1979.  Studies  of  the  mictoareophilic  nature  of  Campylobacter 

fetus  subsp.  jejuni  II.  Role  of  exogenous  superoxide  anions 
and  hydrogen  peroxide.  Can.  J.  Microbiol.  25:816. 

19.  James,  W.  O.,  O.  Williams,  J.  C.  Prucha,  R.  Johnston  and 
W.  Christensen.  1992a.  Profile  of  selected  bacterial  counts 
and  Salmonella  prevalence  on  raw  poultry  in  a  poultry  slai^- 
ter  establishment.  J.  Am.  Vet.  Assoc.  200:57-59. 

20.  Janies,  W.  O.,  J.  C.  Prucha,  R.  L  Brewer,  W.  O.  Williams, 
W.  A.  Christensen,  A.  M.  Thaler  and  A.  T.  Hogue.  1992b. 
Effects  of  countercurrent  scalding  and  postscald  spray  on  the 
bacteriologic  profile  of  raw  chicken  carcasses.  J.  Am.  Vet. 
Assoc.  201:705-708. 

21.  James,  W.  O.,  J.  C.  Prucha,  R.  L.  Brewer,  W.  O.  Williams  and 
D.  R.  Parham.  1992c.  Effects  of  chlorination  of  chill  water  on 
the  bacteriologic  profile  of  raw  chicken  carcasses  and  gib¬ 
lets.  J.  Am.  Vet.  Assoc.  200:60-63- 

22.  Jones  F.  T.,  R.  C.  Axtell,  D.  V.  Rives,  S.  E.  Scheideler,  F.  R. 
Tarver,  Jr.,  R.  L  Walker  and  M.  J.  Wineland.  1991.  A  Survey 
of  Campylobacter  jejuni  contamination  in  modem  broiler 
production  and  processing  systems,  J.  Food  Prot.  54,4:259- 
262. 


MARCH  1995  -  Dairy,  Food  ond  Emiroonwotol  Motion  149 


23.  Kapperud  and  Rosef,  1983.  Avian  Wildlife  reservoir  of  Campylobacter 
fetus  subsp.  J^uni,  Yersinia  spp,  and  Salmonella  spp.  in  Norway. 
Appl.  Environ.  Microbiol.  45:375-380. 

24.  Kazwala,  R.  R.,  J.  D.  Collins  andj.  Hannan.  1990.  Factors  responsible 
for  the  introduction  and  spread  of  Campylobacter  Jejuni  infection  in 
commercial  poultry  production.  Vet.  Record.  126:305-306. 

25.  LeMoine,  V.,  P.  Vannier  and  A.  Jestin.  1987.  Microbiological  studies  of 
wild  rodents  in  farms  as  carriers  of  pig  infectious  agents.  Prev.  Vet. 
Med.  4:399408. 

26.  Luechtefeld,  N.  W.,  L  B.  Reller,  M.  J.  Blaser  and  W.  L.  Wang.  1982. 
Comparison  of  atmosphere  of  incubation  of  primary  isolation  of 
Campylobacter  fetus  subsp.  jejuni  from  animal  specimens:  Oxygen 
versus  casidle  jar.  J.  Clin.  Microbiol.  15:53-57. 

27.  Marshall,  K.  D.  1986.  Bacterial  adhesion  in  oligotrophic  habitats. 
Microbiol.  Sci.  2:321-26. 

28.  Mehle,  J.  M.  Gubin  and  B.  Gliha.  1981.  Contamination  of  chicken 
meat  with  Campylobacter  jejuni  during  the  process  of  industrial 
slaughter.  Proceeding  International  Workshop  on  Campylobacter  In¬ 
fections  held  at  Univ.  of  Reading  24-26,  March  1981.  O.  G.  Newell, 
(ed.)  MTP  Press,  Lancaster,  England.  1982.  pp.  267-269. 

29.  Mutuoe,  D.  L,  J.  F.  Prescott  and  J.  L  Pcnner.  1983.  Campylobacter 
j^uni  and  Campylobacter  coU  serotypes  isolated  from  chickens,  cattle, 
and  pigs.  J.  Clin.  Microbiol.  18:877-878. 

30.  Neill,  S.  D.,  J.  N.  Campbell  and  J.  J.  O’Brien.  1985.  Egg  penetration 
by  Campylobacter  jejuni.  Avian  Path.  14:313-320. 

31.  Oostetom,  J.,  G.  J.  A.  De  Wilde,  E.  De  Boer,  L.  H.  Blasw  and 
H.  Karman.  1983.  Survival  of  Campylobacter  jejuni  during  poultry 
processing  and  pig  slaughtering.  J.  Food  Prot.  46:702-706. 

32.  Oyofo,  B.  A.,  M.  Shahamat,  O.  O.  Opara  and  D.  M.  Rollins.  1993. 
Detection  of  Campylobacter  in  water  sources  using  polymerase  chain 
reaction.  American  Society  for  Microbiology,  Washington,  D.C. 

33.  Park,  C.  E.,  Z.  K.  Stankiewicz  and  J.  Lovett.  1981.  Incidence  of 
Campylobacter  jejuni  in  fresh  eviscerated  whole  market  chicken. 
Can.  J.  Microbiol.  27:841-842. 

34.  Pearson,  A.  D.,  M.  Greenwood,  T.  D.  Healing,  D.  Rollins,  M.  Shahamat, 
J.  Donaldson  and  R.  R.  Colwell.  1993.  Colonization  of  broiler  chick¬ 
ens  by  waterborne  Campylobacter  jejuni.  Appl.  Environ.  Micobiol. 
59:987-996. 

35.  Rollins,  D.  M.  1991.  Potential  for  reduction  in  colonization  of  poultry 
by  Campylobacter  from  environmental  sources.  In  Colonization  con¬ 
trol  of  human  baaerial  enteropathr^ens  in  poultry.  Blankenship,  Bailey, 
Cox,  Craven,  Meinersmann  and  Stem  (eds.).  pp  47-56.  Academic  Press, 
Inc.,  CA. 

36.  Rosef,  O.  and  G.  Kapperud.  1983.  House  flies  (Musca  domestica)  as 
possible  vectors  of  Campylobacter  fetus  subsp. /Wunf.  Appl.  Environ. 
Microbiol.  45:381-383. 

37.  Rosef,  O.,  B.  Gondrosen  and  G.  Kapperud.  1983.  Isolation  and  char¬ 
acterization  of  Campylobacter  j^ni  and  Campylobacter  coli  from 
domestic  in  Norway.  Appl.  Environ.  Microbiol.  46:855-859. 

38.  Shane  S.  M.  1992.  The  significance  of  Camjtylobacter  j^uni  infec¬ 
tion  in  poultry:  A  review.  Avian  Path.  21:189-213. 

39.  Shankers,  S.  and  A.  Lee.  1983.  Campylobacter  j^uni  epidemiology  in 
broiler  production:  The  reality  of  Campylobacter  free  flocks,  p.  57  In 
A.  D.  Pearson  (ed.).  Abstracts  of  papers,  second  international  work¬ 
shop  on  Campylobacter  infection.  Public  Health  Laboratory  Service, 
London,  U.K. 

40.  Smitherman  R.  E.,  Genigeorgis  C.  A.  and  J.  A.  Greene.  1984.  Prelimi¬ 
nary  observations  on  the  occurrence  of  Campylobacter  j^uni  at  four 
California  chicken  ranches.  J.  Food  Prot.  47:293-298. 

41.  Snoeyenbos,  G.  H.,  B.  A.  McKie,  C.  F.  Smyser  and  C.  R.  Weston.  1970. 
Progress  in  identifying  and  maintaining  Salmonella-ftee  commercial 
chicken  breeding  flocks.  Avian  Dis.  14:683-696. 

42.  Soerjadi-Liem,  A.  S.,  G.  H.  Snoeyenbos  and  O.  M.  Weinak.  1984. 
Comparative  studies  on  competitive  exclusion  of  three  isolates  of 
Campylobacter  fetus  subsp.  jejuni  in  chickens  by  native  gut  micro- 
flora.  Avian  Dis.  28:139-1^ 

43.  Stem,  N.  J.,  S.  S.  Green,  N.  Thaker,  W.  Krout  and  J.  Chiu.  1984. 
Recovery  of  Campylobacter  jejuni  from  fresh  and  frozen  meat  and 
poultry  collected  at  slaughter.  J.  Food  Prot.  47:372-374. 

44.  Stem,  N.  J.  1992.  Reservoirs  of  Campylobacter  jejuni  and  approaches 
for  intervention  in  poultry.  In  Campylobacter  j^uni:  Current  Status 
and  Future  Trends.  1.  Nachamkin,  M.  J.  Blaser,  L.  S.  Tompkins  (eds.). 
American  Society  for  Mictobioiogy,  Washington,  D.C. 

45.  Svedhem,  A.  and  B.  Kaijser.  1981.  Isolation  of  Campylobacter  jejuni 
from  domestic  animals  and  pets:  Probable  origin  of  human  infection. 
J.  Infect.  3:37-40. 


46.  Taylor,  P.  R.,  W.  M.  Weinstein  and  J.  H.  Bryner.  1979.  Campylobacter 
fetus  infection  in  human  subjects:  Association  with  raw  milk.  Am.  J. 
Medicine.  66:779-783. 

47.  Tauxe,  R.  V.  1992.  Epidemiology  of  Campylobacter  jejuni  Infections 
in  the  United  States  and  Other  Industrialized  Countries.  In 
Campylobacter  j^uni:  Current  Status  and  Future  Trends.  Nachamkin, 
Blaser  and  Tompkins,  (eds.).  Ch.  2.  pp.  9-19. 

48.  Waldroup  A.  L.,  B.  M.  Rathgeber  and  R.  H.  Forsythe.  1992.  Effects  of 
six  modifications  on  the  incidence  and  levels  of  spoilage  and  patho¬ 
genic  organisms  on  commercially  processed  postchill  broilers.  J.  Appl. 
Poultry  Res.  1:226-234. 

49.  Watson,  T,  D.  Coleman  and  M.  Jacobs.  1992.  Campylobacteriosis 
notifications  in  Tasmania:  1991  vs.  1992.  Comm.  Dis.  Intell.  17:75-77. 

50.  Wempe,  J.  M.,  C.  A.  Genigeorgis,  T.  B.  Farver  and  H.  1.  Yusufu.  1983. 
Prevalence  of  Campylobacter  jejuni  in  two  California  chicken  pro¬ 
cessing  plants.  Appl.  Environ.  Microbiol.  45:355-359. 

APPENDIX 

Campylobacter  in  Food  Distribution 

During  distribution,  raw  foods  of  animal  origin  (e.g., 
milk,  poultry,  beef,  pork  and  seafood)  must  be  maintained 
under  conditions  which  prevent  the  multiplication  of 
Campylobacters.  Attention  to  detail  during  the  transporta¬ 
tion,  shipping,  storage  and  display  of  these  products  is 
essential  in  assuring  their  safety.  Three  factors  are  critical 
in  food  distribution. 

1.  Cross<ontamination 

Preventing  cross-contamination  between  raw  animal 
products  and  ready-to-eat  foods  is  the  most  important  fac¬ 
tor  to  be  controlled  in  food  distribution.  Raw  and  ready- 
to-eat  foods  should  be  stored  separately  in  refrigerated 
vehicles  during  transportation,  and  in  commercial  refrig¬ 
erators  and  freezers  upon  delivery.  This  procedure  will 
prevent  the  transfer  of  contaminated  juices  from  raw  to 
ready-to-eat  products  due  to  inadvertent  leakage  of  pack¬ 
ages  during  shipping  and  storage.  Personnel  who  receive 
food  shipments  should  always  observe  the  conditions  under 
which  foods  are  delivered.  Examine  packages  upon  re¬ 
ceipt  for  damage  or  leaking  juices,  and  carefully  oversee 
the  proper  storage  of  foods  in  commercial  refrigerator/ 
freezers  to  prevent  cross-contamination.  If  leakage  or  spoil¬ 
age  of  contents  occurs,  the  contaminated  environmental 
surfaces  affected  should  be  cleaned  and  sanitized  thor¬ 
oughly,  and  the  adulterated  products  should  be  recondi¬ 
tioned  or  destroyed  as  appropriate. 

2.  Proper  packaging 

Proper  packaging  with  approved  packaging  Aims  and 
equipment  is  necessary  to  prevent  contamination  and  to 
insure  proper  integrity  of  the  food  product.  The  packag¬ 
ing  must  be  kept  intact  throughout  the  distribution  sys¬ 
tem. 

3.  Temperature  control 

Another  critical  factor  in  the  distribution  system  is  the 
holding  temperature  of  the  product.  Campylobacters  do 
not  grow  or  compete  well  with  other  bacteria  at  abusive 
temperatures,  and  will  not  multiply  at  temperatures  be¬ 
low  29.4°  C  (85°  F).  Raw  foods  of  animal  origin  should  be 
stored  at  appropriate  temperature  and  be  used  on  a  first- 
in,  first-out  basis.  Temperatures  of  products  must  be  care¬ 
fully  monitored  and  controlled  during  their  transportation, 
storage  and  display. 
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Intervention  Strategies  for  Controlling  Pathogens 
in  Broiler  Processing 


Since  bacterial  contamination  of  raw  foods  of  animal 
origin  is  a  concern,  the  poultry  processing  industry  and 
its  suppliers  are  actively  seeking  solutions  to  pathogen 
reduction.  A  number  of  recent  intervention  strategies  have 
been  tested  and  evaluated  for  controlling  pathogens  dur¬ 
ing  broiler  processing.  These  techniques  are  in  various 
stages  of  development  and  plant  testing  for  efficacy. 

Four  of  these  intervention  strategies  for  pathogen  re¬ 
duction  are  outlined  below: 

1.  Trisodium  phosphate 

This  is  a  patented  process  approved  by  U.S.  Depart¬ 
ment  of  Agriculture  (USDA)  for  reducing  Salmonella  spp. 
on  broiler  carcasses.  The  process  involves  preparing  a 
highly  concentrated  solution  of  trisodium  phosphate 
dodecahydrate.  Post  kill  birds  are  then  continuously  dipped 
and  drenched  while  moving  on  the  rehang  line  through  a 
treatment  tank  containing  the  solution.  After  treatment, 
carcasses  continue  without  rinsing  into  further  processing 
or  packaging.  The  treatment  solution  must  be  continu¬ 
ously  recirculated  through  a  filter/treatment  system  to 
remove  particulate  matter  washed  off  the  carcasses.  Fresh 
treatment  solution  is  continuously  metered  into  the  sys¬ 
tem  to  replace  material  carried  out  by  the  process. 

The  exact  mechanism  of  efficacy  is  unknown;  how¬ 
ever,  it  is  hypothesized  to  be  a  combination  of  pH,  ionic 
strength  and  fat  removal.  During  defeathering,  bacteria 
may  find  their  way  into  open  feather  follicles  and  subse¬ 
quently  be  protected  by  lipid  smearing.  Trisodium  phos¬ 
phate  may  remove  this  protection,  allowing  the  offensive 
bacteria  to  be  washed  away. 

The  trisodium  phosphate  dip  process  was  tested  over 
continuous  16  h  daily  shifts,  treating  approximately  80,000 
birds  per  day.  The  results  indicated  a  reduction  of  the 
incidence  of  Salmonella  spp.  from  17%  to  0%  during  a  3- 
day  processing  plant  test,  and  from  19.4%  to  0.8%  during 
a  4-day  processing  plant  test.  Escherichia  coli  and 
Enterobacteriaceae  counts  have  also  been  substantially  re¬ 
duced.  Campylobacter  is  also  reduced  with  this  process. 

2.  Chlorine  dioxide 

Disinfection  of  chiller  water  in  poultry  processing 
plants  has  been  the  subject  of  at  least  two  independent 
studies  in  the  past  two  years.  Conventional  water  treat¬ 
ment  in  poultry  processing  has  utilized  chlorine  or  hy¬ 
pochlorite  for  pathogen  control.  Since  chlorinated  organ¬ 
ics  have  been  identified  as  possible  mutagens  and  carcino¬ 
gens,  chlorine  dioxide  offers  an  alternative  to  chlorine  that 
is  more  effective  against  pathogenic  bacteria,  forms  mini¬ 
mal  chlorinated  compounds  or  other  disinfection  by-prod¬ 
ucts  of  consequence,  and  is  less  corrosive  to  the  plant 
environment. 

Chlorine  dioxide  is  a  very  effective  livestock  drinking 
water  treatment  for  the  same  reasons  that  it  is  effective  in 
municipal  systems.  Chlorine  dioxide  does  not  chlorinate 
organic  matter  in  the  water,  allowing  maintenance  of  a  dis¬ 


infectant  residual  and  microbial  control  of  the  water  sup¬ 
ply.  Environmental  treatment  using  chlorine  dioxide  con¬ 
taining  foam  has  been  approved  by  USDA  for  the  control 
of  avian  influenza.  This  foam  treatment  has  been  used  in 
poultry  houses  and  in  hatcheries,  where  it  has  been  dem¬ 
onstrated  to  reduce  surface  bacteria  without  significantly 
affecting  hatchability. 

When  1.39  ppm  residual  chlorine  dioxide  was  used  in 
poultry  chiller  water,  no  salmonellae  were  recovered  from 
the  carcasses  and  shelf  life  was  extended. 

In  1979,  a  Memorandum  of  Understanding  (MOU)  be¬ 
tween  the  EPA  and  the  FDA  effectively  eliminated  food 
contact  chemicals  in  food  processing,  including  USDA  fa¬ 
cilities,  that  were  not  Generally  Recognized  as  Safe  (GRAS) 
or  approved  for  use  under  the  Food,  Drug  and  Cosmetic 
Act.  Chlorine  dioxide  did  not  meet  either  criterion  and 
was  withdrawn  from  use  in  chiller  water.  A  West  Coast 
chemical  company  has  commissioned  work  to  satisfy  USDA 
and  Food  and  Drug  Administration  (FDA)  requirements 
for  approval  of  the  application  of  chlorine  dioxide  to  chiller 
water.  This  use,  if  successful,  will  greatly  expand  the  ability 
of  processors  to  safely  control  patogenic  organisms  in  their 
operations. 

3.  Ozone 

Two  pilot  studies  using  ozone  to  treat  water  in  broiler 
chiller  tanks  have  demonstrated  microbial  reduction  as  well 
as  chiller  water  quality  improvement.  A  chiller  water  recy¬ 
cling  unit  takes  water  from  the  poultry  chiller  overflow, 
cleans  it  and  returns  it  to  the  chiller  tank.  The  system  is 
designed  to  improve  the  microbial  quality  of  the  product 
and  save  the  processor  energy,  water,  and  sewer  costs 
through  eliminating  a  major  portion  of  the  chilled  fi^sh 
water  consumption. 

The  process  uses  an  ozone-air  mixture  to  alter  the 
surface  chemistry  of  the  oiganic  contaminants  in  the  water, 
and  reduces  the  numbers  of  pathogens  that  are  present. 
As  the  organic  load  is  continually  reduced  by  removing 
foam,  the  portion  of  the  ozone  that  is  available  to  act  as 
a  disinfectant  is  increased,  thereby  reducing  the  numbers 
of  the  pathogens  present. 

4.  Ionized  silver 

Ionized  silver  has  been  found  to  be  an  effective  means 
to  control  microorganisms  during  poultry  processing.  The 
use  of  silver  as  a  bactericide  has  a  long  history,  dating 
back  to  Greek  and  Roman  civilizations.  Ionized  silver  is 
used  today  to  give  astronauts  clean  water  during  space 
missions. 

The  silver  ion  generators  should  be  located  near  the 
chiller  tank  and  should  be  connected  to  the  water  supply 
line.  Silver  electrodes  generate  silver  ions  into  the  water 
supply.  Silver  in  ionized  form  at  the  indicated  levels  pro¬ 
vides  a  safe  method  of  controlling  or  eliminating  patho¬ 
genic  bacteria  during  poultry  processing.  Plant  tests  are 
needed  to  confirm  laboratory  studies  on  the  effectiveness 
of  ionized  silver  in  poultry  processing  plants. 
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Facts  About  Campylobacter  for  Retail  Food,  Food  Service  and 
Regulatory  Agency  Personnel 


This  fact  sheet  provides  some  basic  information 
about  Campylobacter  for  individuals  working  in  retail 
food  stores  and  food  service  establishments.  Food  in¬ 
dustry  employees  need  to  know; 

•  The  characteristics  of  C.  Jefuni; 

•  The  disease  that  it  causes; 

•  How  the  organism  can  be  controlled  or  killed;  and 

•  How  to  prevent  campylobacteriosis. 

The  Organism 

Campylobacter  j^uni  are  small,  curved,  rod-shaped 
bacteria  that  are  conunonly  found  in  the  intestinal  tracts 
of  poultry,  cattle,  swine,  rodents,  cats,  dogs,  wild  birds 
and  some  humans  without  necessarily  causing  illness. 
The  bacteria  have  also  been  found  in  untreated  water. 
Campylobacter  passes  from  feces  to  the  environment, 
and  raw  poultry,  raw  milk  and  untreated  water  are 
common  vehicles  for  transmitting  the  organisms  to 
humans,  thus  causing  illness. 

Researchers  in  government,  academia  and  the  pri¬ 
vate  sector  arc  searching  for  new  ways  control  this 
bacterium  and  reduce  its  presence  in  raw  foods.  The 
industry’s  use  of  HACCP  in  food  production,  process¬ 
ing  and  in  distribution  is  an  important  step,  but  this 
control  strategy  must  be  used  in  conjunction  with 
HACCP  control  procedures  and  safe  food  handling 
practices  in  retail  food  stores,  food  service  operations 
and  homes. 

Campylobacteriosis 

Campylobacteriosis  is  a  disease  that  results  when 
someone  consumes  Campylobacter  that  are  present  in 
raw  milk,  untreated  water,  improperly  handled  food, 
or  undercooked  meats,  poultry  and  shellfish.  Symptoms 
of  the  infection,  which  occur  one  week  after  the  bac¬ 
teria  are  ingested,  include  diarrtiea  (sometimes  bloody), 
stomach  pain  and  nausea,  as  well  as  fever,  headache 
and  muscle  pain.  Serious  complications  may  arise,  but 
these  are  uncommon. 

Foods  Implicated 

Mishandled  poultry  is  the  food  believed  to  be  most 
conunonly  associated  with  sporadic,  individual  cases  of 
campylobacteriosis.  Contaminated  raw  milk  and  water 
are  most  often  associated  with  outbreaks  of 
campylobacteriosis  involving  two  or  more  persons. 
Human  infections  have  also  been  associated  with  dogs 
and  cats. 

Prevention  and  Control 

Since  it  is  likely  that  contaminated  raw  ingredients 
will  enter  the  kitchen,  it  becomes  very  important  for 


individuals  in  the  retail  food  and  food  service  indus¬ 
tries  to  eliminate  this  organism  through  safe  food  han¬ 
dling  and  preparation  practices.  These  procedures 
are  also  used  to  prevent  other  types  of  food-bome 
illness. 

Strictly  adhering  to  safe  food  handling  practices 
makes  good  sense  because  these  practices  will  help  to 
control  all  bacterial  pathogens  including  Campylobacter. 
Campylobacteriosis  can  be  prevented  by  following  these 
simple  rules: 

•  People  who  are  ill  with  gastrointestinal  symptoms 
(vomiting  and  diarrhea)  should  not  work  with  food 
or  in  food  preparation  areas. 

•  Use  only  pasteurized  milk. 

•  Use  only  water  from  approved  sources. 

•  Prevent  cross-contamination  of  ready-to-eat  foods 
by  storing  and  handling  these  products  separately, 
and  do  not  permit  cooked  foods  to  contact  equip¬ 
ment  that  may  have  been  contaminated  by  raw 
foods. 

•  Practice  good  personal  hygiene  when  processing, 
handling  or  preparing  foods.  Always  wash  hands 
thoroughly  after  handling  raw  meat. 

•  Thoroughly  and  properly  clean  and  sanitize  all 
equipment,  food  utensils  and  contact  surfaces  on  a 
routine  and  frequent  basis. 

•  Cook  foods  to  temperatures  required  by  state  regu¬ 
lations. 

•  If  food  is  hot,  keep  it  above  140°F. 

•  Quickly  chill  leftovers  in  shallow  containers  to  less 
than  40°F  (4°C).  Reheat  items  quickly  to  165°F 
(74°C);  do  not  use  warming  equipment  or  steam 
tables  to  reheat  foods. 

•  Check  food  and  equipment  temperatures  frequently 
with  a  thermometer. 

•  Keep  food  storage,  processing  and  serving  areas 
free  of  insect  and  rodent  pests. 

•  Operate  mechanical  dishwashers  in  accordance  with 
manufacturers’  instructions. 

•  For  handwashing  dishes,  use  a  good  detergent 
and  water  at  110°  to  112°F  (43°  to  49°0-  Re¬ 
move  all  soil  and  rinse  water.  Sanitize  with  hot  170° 
(77°C)  or  higher,  or  use  an  approved  chemical 
sanitizer. 

•  All  food  service  equipment  should  meet  or  be 
equivalent  to  National  Sanitation  Foundation  stan¬ 
dards  to  insure  the  design  is  easy  to  clean  and 
sanitize. 

•  Rotate  perishable  foods  based  on  first-in,  first-out 
principles. 
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Facts  for  Consumers  About 
Campylobacter  jejuni 


Campylobacter  jejuni  bacteria  may  cause  more  hu¬ 
man  food-borne  illness  than  Salmonella  bacteria.  The 
irony  is  that  these  bacteria  are  also  very  fragile  —  and 
are  easily  destroyed  by  cooking.  Here  are  some  facts 
about  the  C.  j^uni  organism,  the  disease  it  can  cause, 
and  ways  to  prevent  illness. 

The  Organism 

Campylobacter  jejuni  bacteria  are  commonly  found 
in  the  intestinal  tracts  of  poultry,  cattle,  swine,  rodents, 
cats,  dogs,  wild  birds  and  some  humans,  without  nec¬ 
essarily  causing  illness.  The  bacteria  have  also  been 
found  in  untreated  water.  Campylobacter  jejuni  pass 
from  animal  feces  to  the  environment;  that  is  how  they 
are  transferred  to  raw  poultry,  raw  milk  and  imtreated 
water.  These  are  common  “vehicles”  that  carry  the 
bacteria  to  humans. 

Researchers  in  government,  academia  and  the  pri¬ 
vate  sector  are  searching  for  new  ways  to  control  the 
bacterium  and  reduce  its  levels  on  raw  foods,  particu¬ 
larly  in  the  animal  production  environment.  The 
industry’s  use  of  HACCP  food  processing  systems  is  a 
step  forward,  but  it  must  go  hand  in  hand  with  safe 
food  handling  practices  by  distributors,  retailers  and 
food  handlers  in  homes,  restaurants,  schools  and  other 
institutional  kitchens. 

What  is  Campylobacteriosis? 

Campylobacteriosis  is  the  infection  caused  when 
someone  quite  literally  consumes  “too  many”  of  the 
bacteria  —  in  raw  milk,  untreated  water,  improperly 
handled  food,  or  undercooked  meats,  poultry  and  shell¬ 
fish.  Mishandled  poultry  is  the  food  believed  to  be  most 
commonly  associated  with  sporadic,  individual  cases  of 
campylobacteriosis.  Contaminated  raw  milk  and  water 
are  most  often  associated  with  food-borne  outbreaks  of 
campylobacteriosis  involving  two  or  more  persons. 
However,  Campylobacter-contzminztcd  water  has 
caused  infections  in  individual  travelers  and  outbreaks 
affecting  thousands.  Human  infections  have  also  been 
associated  with  infected  cats  and  dogs. 

Symptoms  of  the  infection,  which  usually  occur 
within  2  to  10  days  after  the  bacteria  are  ingested, 
include  fever,  headache  and  muscle  pain,  followed  by 
dianhea,  stomach  pain  and  nausea.  Health  complica¬ 
tions  of  campylobacteriosis  can  include  meningitis  and 
possibly  reactive  arthritis  (rare  and  almost  always  short¬ 
term).  Those  with  underdeveloped  immune  systems 
(such  as  newborns),  weakened  immtme  systems  (the 
elderly,  persons  with  AIDS  and  other  diseases),  and 
with  artificially  suppressed  immune  systems  (some 


cancer  patients)  are  believed  to  be  more  susceptible  to 
campylobacteriosis  complications.  Most  Americans  have 
a  lot  to  gain  by  preventing  Campylobacter  infections. 

How  Can  Campylobacteriosis  Be  Prevented  By  Con¬ 
sumers? 

The  Committee  believes  that  universal  pastetuiza- 
tion  of  milk  and  proper  treatment  of  all  drinking  water 
might  prevent  80%  of  Campylobacter  outbreaks  in  the 
United  States.  Most  sporadic  cases  of  campylobacteriosis 
could  be  prevented  by  proper  handling  of  foods  of 
animal  origin,  especially  poultry  products. 

There  is  a  risk  associated  with  consuming  raw  foods 
of  animal  origin.  This  risk  can  be  avoided  by  only  con¬ 
suming  pasteurized  milk,  thoroughly  cooked  red  meat, 
poultry  and  seafood,  and  water  from  approved  sources. 
In  addition,  good  food  handling  practices  in  the  home 
reduce  the  risk  of  illness.  Prevention  tips  are: 

•  If  you  believe  that  you  are  immunocompromised, 
seek  advice  from  your  physician  on  both  your  true 
physical  state  and  on  food  preparation. 

•  Don’t  drink  untreated  water. 

•  Don’t  drink  unpasteurized  (raw)  milk. 

•  Don’t  eat  raw  molluscan  shellfish. 

•  Wash  hands  thoroughly  before  preparing  foods  and 
especially  after  handling  raw  foods. 

•  Avoid  “cross-contaminating”  other  foods  by  thor¬ 
oughly  washing  cutting  boards,  utensils,  counter- 
tops  and  hands  after  contact  with  raw  meat  and 
poultry. 

•  Follow  the  principles  of  safe  food  handling,  whether 
you  are  preparing  food  in  the  home,  restaurants, 
hotels  or  institutional  kitchens. 

•  Keep  raw  and  cooked  foods  separate  when  shop¬ 
ping,  on  counter  tops,  during  preparation,  during 
cooking,  and  when  storing  in  the  refrigerator. 

•  Thorough  cooking  kills  Campylobactet  bacteria. 
Prepare  foods  according  to  recipe  time  and  tem¬ 
perature  requirements.  Keep  hot  foods  hot  prior  to 
serving  (above  140°F). 

•  If  foods  are  to  be  reheated,  heat  thoroughly  to  an 
internal  temperature  of  165°F  or  above. 

•  Keep  cold  foods  cold  throughout  preparation  and 
serving.  A  temperature  below  40°F  is  best. 

•  Chill  leftover  food  rapidly  in  shallow  containers. 

•  Wrap  and  cover  foods  stored  in  your  refrigerator. 
Maintain  refrigerators  at  temperatures  between  34 
to  40°F. 
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FederalRegister 


Thlodlproplonic  Acid  and 
Dllauryl  Thiodipropionate; 
Proposed  Removal  of  GRAS 
Status;  Withdrawal  of 
Proposed  Rule 

Agency:  Food  and  Drug  Adminis¬ 
tration,  HHS. 

Action:  Proposed  rule;  with¬ 
drawal. 

Summary:  The  Food  and  Drug 
Administration  (FDA)  is  with¬ 
drawing  its  proposal  to  remove 
thiodipropionic  acid  and  dilauryl 
thiodipropionate  from  the  list  of 
direct  human  food  ingredients 
that  are  generally  recognized  as 
safe  (GRAS).  FDA  proposed  to 
remove  these  substances  because 
it  had  not,  at  that  time,  received 
any  reports  that  these  substances 
were  in  use  as  direct  human  food 
ingredients.  The  agency  is 
withdrawing  the  proposal  be¬ 
cause  of  a  report  that  these 
substances  are  being  directly  used 
in  food. 

For  Further  Information 
Contact:  F.  Owen  Fields,  Center 
for  Food  Safety  and  Applied 
Nutrition  (HFS-207),  Food  and 
Drug  Administration,  200  C  St. 
S.W.,  Washington,  DC  20204, 
202-254-9528. 

Supplementary  Information: 
Thiodipropionic  acid  and  dilauryl 
thiodipropionate  are  listed  in 
SS  182.3109  and  182.3280  (21 
CFR  182.3109  and  182.3280),  as 


GRAS  for  direct  food  use  as 
chemical  preservatives  at  levels 
not  exceeding  0.02  percent  of  the 
fat  or  oil  content.  Thiodipropio¬ 
nic  acid  and  dilauryl  thiodipropio¬ 
nate  are  listed  in  §  181.24  (21  CFR 
181.24)  as  prior-sanctioned 
ingredients  for  use  as  antioxidants 
in  food-packaging  material,  and 
are  permitted  for  use  as  antioxi¬ 
dants  in  S  175.300  Resinous  and 
polymeric  coatings  (21  CFR 
175.300).  In  addition,  indirect 
use  of  thiodipropionic  acid  is 
listed  Antioxidants 

and/or  stabilizers  for  polymers 
(21  CFR  178.2010). 

In  the  Federal  Register  of 
August  13,  1982  (47  FR  35240), 
FDA  proposed  to  remove 
thiodipropionic  acid  and  dilauryl 
thiodipropionate  from  the  list  of 
direct  human  food  ingredients 
that  are  GRAS.  FDA  stated  that  it 
was  proposing  to  take  this  action 
because  FDA  had  not,  at  that 
time,  received  any  reports  that 
these  substances  were  in  use  as 
direct  human  food  ingredients. 

FDA  received  three  com¬ 
ments  in  response  to  its  proposal. 
All  three  comments  opposed  the 
removal  of  these  substances  from 
the  list  of  direct  human  food 
ingredients  that  are  GRAS.  One  of 
the  comments  contained  informa¬ 
tion  on  the  direct  use  of  these 
ingredients  in  food.  In  addition, 
two  of  the  comments  expressed 
concern  that  removing  these 
compounds  from  the  list  of  direct 
GRAS  ingredients  would  cause 
confusion  about  the  GRAS  or 


prior-sanctioned  status  of  these 
substances  for  indirect  uses. 
Finally,  two  of  the  comments 
stated  that  the  fact  that  the 
agency  had  not  received  any 
reports  of  these  substances  being 
used  in  food  was  not  an  adequate 
reason  to  remove  them  from  the 
list  of  direct  food  ingredients  that 
are  GRAS. 

FDA  has  considered  all  of 
these  comments.  In  view  of  the 
comment  that  these  substances 
are  being  directly  used  in  food, 
we  have  concluded  that  the 
original  basis  for  the  agency’s 
proposal  to  remove  these  sub¬ 
stances  from  the  GRAS  list  is  not 
valid.  FDA  also  wishes  to  clarify 
that  its  proposal  to  remove  these 
substances  from  the  list  of  direct 
human  food  ingredients  that  are 
GRAS  would  not  have  affected 
their  allowed  indirect  uses  under 
§§175.300,  178.2010,  or  181.24, 
as  suggested  by  two  of  the 
comments. 

Therefore,  under  the  Federal 
Food,  Drug,  and  Cosmetic  Act  (21 
U.S.C.  301  et  seq.),  the  agency 
announces  that  it  is  withdrawing 
the  proposal  that  it  published  in 
the  Federal  Register  of  August  13, 
1982  (47  FR  35240),  to  remove 
thiodipropionic  acid  and  dilauryl 
thiodipropionate  from  the  list  of 
direct  human  food  ingredients 
that  are  GRAS. 

Dated:  October  24,  1994.  William 
K.  Hubbard,  Interim  Deputy 
Commissioner  for  Policy.  [FR 
Doc.  94-27315;  Filed  11-2-94;  8:45 
a.m.] 
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dvertise  your  message  in 

Dairy,  Food  and  Environmental 

Sanitation  —  IT  WORKS! 

Call  (800)  369-6337  or  (515)  276-3344  for  more 
information  on  how  to  make  the  Journal  work  for  YOU! 


•  Procedures  to  Investigate  Foodbome  Illness 

•  Procedures  to  Investigate  Waterborne  Illness 

•  Procedures  to  Investigate  Arthropod-bome  Illness 
and  Rodent-borne  Illness 

These  three  excellent  manuals  are  based  on  epidemiologic  principles 
and  investigative  techniques  that  have  b^n  found  effective  in 
determining  causal  factors  of  disease  outbreaks.  Used  as  a  guide  by 
Health  Departments  throughout  North  America. 

Price  per  Booklet: 

lAMFES  Member . $6.00 

Non-Members: . $9.00 

In  the  United  States  add  $2.00  shipping  charges  for  first  item  and 
$1.00  for  each  additional  item  ordered.  Outside  of  the  United 
States  add  $4.00  shipping  charges  for  first  item  and  $1.00  for 
each  additional  item  ordered. 

For  more  information,  or  to  place  an  order,  contact 
Karla  at  I  AM  FES,  800  •  369-6337  or  51 5  •  276  -  3344. 
Multiple  copy  discounts  available. 
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AffiliateOfficers 


ALABAMA  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS 

Pres.,  Ken  Reamer  Miintgumery 

Pres.  Elect,  Sandy  Dunlap  Montgomery 

Vice  Pres.,  Lonnie  Sanders  Montgomery 

Sec^.  Treas.,  Tollie  Haley  TuscakxHa 

Past  Pres.,  Benji  Mikel  Auburn 

Delegate,  Tom  McCaskey  Auburn 

Mail  ail  correspondence  to: 

Tollie  Haley 

Tuscaloosa  Otunty  Health  Dept. 

1101  Jackson  Avenue 
Tuscaloosa,  At  35401 
(205)5544540 

ALBERTA  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS 

Pres.,  Mike  Mavromaras  Edmonton 

Past  Pres.,  Rick  Leyland  Sherwood  Park 

Pres.  Elect,  Tony  Warwanik  Edmonton 

Sec^.,  Connie  Zagrosh-Miller  Edmonton 

Treas.,  Bonnie  Jensen  Edmonton 

Mall  all  correspondence  to: 

Mike  Mavromaras 
Regional  Dairy  Specialist 
Albeita  Agriculture 

O.S.  Longman  Building,  3rd  Fir.  6909-1 16  St 
Edmonton,  Alberta,  Canada  T6H  4P2 
(403)427-2450 

CALIFORNIA  ASSN.  OF  DAIRY  A  MILK 
SANITARIANS 


Pres.,  O.  Mostafo  Shetzad  Turlock 

Past  Pres.,  Nanev  Ahem  Benicia 

1st  Vice  Pres.,  John  Jackson  LaHabra 

2nd  Vice  Pres.,  Les  Wood  Benicia 

Exec.  Sec^.  Treas.,  Interim 

John  Btuhn  Davis 

Recording  Sec^.,  Ed  WenscI  Livermore 

Delegate,  John  Btuhn  Davis 


Mall  all  correspondence  to: 

Dr.  John  Btuhn 

Depaitment  of  Food  Science  &  Technology 

lOlBCnicssHall 

University  of  California  -  Davis 

Davis,  CA  95616 

(916)752-2191 

CAROLINA'S  ASSN.  OF  MILK,  FOOD 
A  ENVIRONMENTAL  SANITARIANS 

Pres.,  Bernard  Kane  Greenville,  NC 

Vice  Pres.,  Kay  Sigmon  Motesvilic,  NC 

SeCy.,  Keith  Glover  Raleigh,  NC 

Treas.,  Felix  Barton  Oemson,  SC 

Delegate,  Beth  Johnson  Cktiumbia,  SC 

Mall  all  correspondence  to: 

Bernard  Kane 

Dept,  of  Environmental  Health 
East  Carolina  University 
Greenville,  NC  27858 
(919)757-4430 

CONNECnCUT  ASSN.  OF  DAIRY  A  FOOD 
SANITARIANS,  INC 

Pres.,  Colleen  Meats  Wtndsor  Locks 

Vice  Pres.,  David  Herrington  Mkldlcficld 

Sec^.,  Donald  Shields  Hartford 

Treas,,  Kevin  Gallagher  Hartford 

Delegate,  Satyakam  Sen  Bristol 

Mail  all  correspondence  to: 

Kevin  Gallagher 

Dept.  Consumer  Protection  (Food  Div.) 


State  Office  Bldg.,  Rm  #167 
165  Capitol  Avenue 
Hartford,  CT  06106 
(203)5664716 

FLORIDA  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS,  INC 

Pres.,  Kathleen  Ward  Jacksonville 

Pres.  Elect,  Marian  Ryan  Winter  Haven 

Vice  Pres.,  Dean  Elliott  Tallahas.sce 

Past  Pres.,  Jack  Dodd  Tallahassee 

Secy,  Marian  Ryan  Winter  Haven 

Treas.,  Bill  Thornhill  Winter  Haven 

Delegate,  Peter  Hibbard  Orlando 

Mail  all  correspondence  to: 

Bill  Thornhill 
3023  Lake  Alfred  Road 
Winter  Haven,  FL  33881 
(813)299^555 

GEORGIA  ASSN.  OF  FOOD  A 
ENVIRONMENTAL  SANITARIANS 


Pres.,  Debbie  Hamm  Atlanta 

Vice  Pres.,  Huang  Wao-Wen  Athens 

Past  Pres.,  Jim  Ayers  Atlanta 

Sec*y.,  Mark  Harrison  Athens 

Treas.,  James  C.  Camp  Douglasville 

Delegate,  David  Fry  Lilbum 


Mail  all  correspondence  to: 

Mark  Harrison 

GAFES  Secretary 

Dept,  of  Food  Science  &  Tech. 

Athens,  GA  30602 
(706)542-1088 

IDAHO  ENVIRONMENTAL  HEALTH  ASSN. 

Pres.,  Steve  Bastian  Preston 

Pres.  Elect,  Ed  Hall  Cocur  D'Alene 

Secy.  Treas.,  Tom  Hepwotth  Pocatello 

Mail  all  correspondence  to: 

Tom  Hepwotth 
465  Memorial  Drive 
Pocattello,  ID  83201 
(208)233-9080 

ASSOCIATED  ILLINOIS  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS 

Pres.,  Doug  Cart  Rockford 

Pres.  Elect,  Alan  Lundin  Cherry  Valley 

1st  Vice  Pres.,  Wayne  Knudson  Cary 

2nd  Vice  Pres.,  Karen  Engebretson  Rockford 
Secy.  Treas.,  Bob  Crombie  Joliet 

Past  Pres.,  Matiena  Bordson  Springfleld 

Past  Pres.,  Cheryl  Pieper  Elmhurst 

Mall  all  correspotxlence  to: 

Bob  Crombie 
Crombie  Company 
521  Cowles  Avenue 
Joliet.  IL  60435 
(815)726-1683 

INDIANA  ENVIRONMENTAL 
HEALTH  ASSN.,  INC. 

Pres.,  Deanna  English  Danville 

Pres.  Elect,  Sylvia  Garrison  Bloomington 

Vice  Pres.,  Cyndi  Wagner  Indiaiupolis 

Treas.,  Don  Attmcier  Bltximlngton 

Secy.,  Kris  Conyers  Kokomo 

Past.  Pres.,  Vince  Griffin  Plainfield 

Delegate,  Helene  Uhlman  Hobart 

Auditor,  Jerry  Thomas  Indianapolis 

Auditor,  Molly  Anderson  Indiatupolis 
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Mall  all  correspondence  to: 

Indiana  Envininmental  Health  Assoc. 

Attn:  TammI  Barrett 
Indiana  State  Biurd  of  Health 
P.  O.  Box  457 

Indianapolis,  IN  462060457 
(317)383-6168 

IOWA  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS,  INC. 

Pres.,  Glen  Amdahl  Charles  City 

Pres.  Elect,  Loren  Johnson  Lc  Mars 

1st  Vice  Pres.,  Jeff  Meyer  Des  Moines 

2nd  Vice  Pres.,  Norieu  Kramer  Arlington 

Past  President,  Randy  Hanson  Dubuque 

Secy.  Treas.,  Dale  R.  Cooper  Manchester 

Delegate,  Randy  Hanson  Dubuque 

Mall  all  correspondence  to: 

Dale  Otoper 
Box  69 

MaiKhestcr,  lA  52057 
(319)927-3212 

KANSAS  ASSN.  OF  SANITARIANS 

Pres.,  George  Blush  Topeka 

Past  Pres.,  Ron  Tubb  Gverland  Park 

1st  Vice  Pres.,  Dan  Hutchison  Topeka 

2nd  Vice  Pres.,  Marvin  Simonton  Wellington 

Secy.,  Galen  Hulsing  Topeka 

Treas.,  Earnest  Bames  Wichita 

GeneraL  Steve  Baugess 

Mall  all  correspondence  to: 

Galen  Hulsing 

Topeka-Shawnee  Ckninty  Health  Agency 
1615  W.  8th  Street 
Topeka,  KS  66606 
(913)381-5252 

KENTUCKY  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS,  INC. 

Pres.,  Guy  Delius  Frankfort 

Pres.  Elect,  Keith  Brock  Lebanon 

Vice  Pres.,  Ed  Cecil  Owensboro 

Past  Pres.,  Anita  Travis  Frankfort 

Secy.,  Cary  Nesselrode  Frankfort 

Treas.,  Judy  True  Frankfort 

Delegate,  David  Klee  Elizabethtown 

Mall  all  correspondence  to: 

Judy  True 

Uxral  Health  Personnel 
275  East  Main  Street 
Frankfort,  KY  40621 
(502)564-3796 

MASSACHUSETTS  MILK,  FOOD  A 
ENVIRONMENTAL  INSPEaORS  ASSN. 

Pres.,  Max  Bookless  Pittsfield 

Past  Pres.,  Barb  Kulig  West  Springfield 

Vice  Pres.,  David  Kochan  Northampton 

Secy.  Treas.,  Fred  Kowal  Chicopee 

Delegate,  Barb  Kulig  West  Springfield 

Contact: 

Fred  Kowal 
45  Beaumont  Avenue 
Chicupcc,  MA  01013 
(413)592-5914 

METROPOLITAN  ASSOCIATION  OF  DAIRY, 
FOOD  AND  ENVIRONMENTAL  SPECIALISTS 

Pres.,  Eileen  Wachowski  New  Rochelle,  NY 

Past  Pres.,  Donald  Hammer  Marion,  FQ 

1st  Vice  Pres.,  Gloria  Doherty  Mixitague,  NJ 

2nd  Vice  Pres.,  Carol  A  Schwar  Alpha,  NJ 

Sec./Treas.,  Dennis  Tidwell  Hamilton,  NJ 

Delegate,  Fred  Weber  Hamilton,  NJ 

Mail  all  correspondence: 

Fred  Weber 
2732  Kuser  Road 
Hamilton,  NJ  08691-9430 
(609)584-7677 


MICHIGAN  ENVIRONMENTAL 
HEALTH  ASSN. 


Pres.,  Robcit  Taylor  Laivslnft 

Pres.  Elect,  Dick  Fleece  Manchester 

Tress.,  DavkI  Wilson  Ann  Arbor 

Past  Pres.,  Terry  Andeison  Lansing 

Scc'y,,  Dufwotxl  Zank  (Tiarlocte 

Delegate.  Rob  Taykir  Lansing 


Mail  all  correspondence  to: 

Robert  Taylor 

MI  Dept,  of  Agriculture  Food  Dept. 

P.  O.  Box  30017 
Lansing,  MI  48909 
(3173373-1060 

MINNESOTA  SANITARIANS  ASSN.,  INC 


Pres.,  Ray  Cherry  Faribault 

Pres.  Elect,  Mary  Jean  Pettis  Newulm 

Vice  Pres.,  Dan  Erickson  St.  Paul 

SeCy.  Treas.,  Paul  Nierman  St.  Paul 

Past  Pres.,  Dennis  Decker  Litchfickl 

Delegate,  Paul  Nierman  St.  Paul 


Mall  all  correspondence  to: 

Paul  Nierman 

Dairy  Quality  Control  Institute 
5205  (juincy  Street 
St.  Paul,  MN  55112-1499 
(612)785-0484 

MISSISSIPPI  ENVIRONMENTAL  HEALTH  ASSN. 

Pres.,  Dana  Carson  Meridian 

Pres.  Elect,  Brenda  Clark  Gulfport 

1st  Vice  Pres.,  Robert  0>urse  Greenwood 

2nd  Vice  Pres.,  Charlie  Busier  Meridian 

Sec^/Treas.,  Donna  Fareyaldenhoven  Meridian 
Past  Pres.,  Kenneth  Bruce  Aketman 

Delegate,  Dana  Carson  Meridian 

Mail  all  conrespontlcnce  to: 

Daru  Carson 

Environmental  Health  Lauderdale  (k>.  Health 
P.O.  Box  4419 
Meridian,  MS  39304 
(601)693-2451 

MISSOURI  MILK,  FOOD  A 
ENVIRONMENTAL  HEALTH  ASSN. 

Pres.,  Terry  Long  Jefferson  Qty 

Pres.  Elect,  Janet  Murray  Moberly 

Vice  Pres.,  Diana  Pasley  Hillsboro 

Sec^,  Linda  Wilson  Springfield 

Treas.,  David  Stull  Jefferson  City 

Past  Pres.,  Calvin  Badding  Jefferson  City 

Delegate,  Terry  Long  Jefferson  Qty 

Mail  all  correspondence  to: 

Janet  Murray 

Environmental  Sanitarian  111 
Randolph  County  Health  DepaiUnent 
P.  O.  Box  488 
Moberly,  MO  65270 
(816)263-6643 

NEBRASKA  ASSN.  OF  MILK  A  FOOD 
SANITARIANS 


Pres.,  Greg  Henn  Lincoln 

Sec^.  Treas.,  Kirk  Sales  Lincoln 

Past  Pres.,  Al  Ackerman  Lincoln 

Delegate,  Susan  Sumner  Lincoln 


Mail  all  correspondence  to: 

Kirk  Sales 
Meadowgold  Dairy 
726  "L"  Stnxt 
Lincoln.  NE  (>8508 
(402)434-8400 

NEW  YORK  STATE  ASSN.  OF  MILK  A  FOOD 
SANITARIANS 


Pres.,  Kim  Bukowski  E.  Syracuse 

Pres.  Elect,  Ronald  Gardner  Ithaca 

Past  Pres.,  Jerome  Hopeus  Lancaster 

Exec.  Secretary,  Janene  Gargiulo  Ithaca 

Delegate,  Terry  Musson  Keypott,  NJ 


Mail  all  correspondence  to: 

Janene  Gargiuk: 

Cximell  University 
172  Stocking  Hall 
Ithaca,  NY  14853 
(607)25V2892 

NORTH  DAKOTA  ENVIRONMENTAL 
HEALTH  ASSN. 

Pres.,  Allen  McKay  Devil's  lake 

1st  Vice  Pres.,  Kevin  Misek  Rugby 

2nd  Vice  Pres.,  Mike  Walton  Bi.smarck 

Past  Pres.,  Dan  Mattem  Bismarck 

Secy.  Treas.,  Deb  Larstm  Bismarck 

Delegate,  Bob  Dykeshoom  Bismarck 

Mail  all  correspondence  to: 

Debra  Larson 
600  E  Blvd.  Ave. 

Bismarck.  ND  585054)200 
(701)328-1292 

OHIO  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS 

Pres.,  Roger  Tedrick  Columbus 

Pres.  Elect,  Barry  Pokomy  Gncinnati 

1st  Vice  Pres,^  Gloria  Swick  Cdumus 

2nd  Vice  Pres.,  James  Baker  Lancaster 

Secy.  Treas.,  Don  Barrett  Columbus 

Past  Pres.,  Greg  DeLong  Dayton 

Delegate,  Gloria  Swick  Columbus 

Mail  all  correspondence  to: 

Donald  L.  Barrett 
Health  Dept. 

I8I  S.  Washington  Bbrd. 

Oilumbus,  OH  43215 
(614)645-6195 

ONTARIO  FOOD  PROTECTION  ASSN. 


Pres,  Sue  Fraser 

Ontario 

Vice  Pres.,  Linda  Harrison 

Guelph 

Secy.,  Joan  Wakeman 

Hamihon 

Treas,  Debbie  Lebelle 

Kitchener 

Past  Pres,  Anna  Lammcrding 

Guelph 

Delegate,  Sue  Fraser 

Mail  all  correspondence  to: 
Sue  Fraser 

James  Family  Ftxxls  Limited 
2160  Highway  7 

Concord,  Ontario  L4K  1W6 
(905)669-1648 

Ontario 

PENNSYLVANIA  ASSN.  OF  MILK,  FOOD,  A 

ENVIRONMENTAL  SANITARIANS 

Pres,  Eugene  Frey 

Lancaster 

Pres.  Elect,  Jacqueline  Hotnack 

Hazeleton 

Vice  Pres.,  Craig  Weaver 

Stoystown 

Secretary,  Michael  John 

Waynesboro 

Treasurer,  Robert  Mock 

New  Berlinvillc 

Past  Pres,  Cliffind  Kendall 

Altoona 

Delegate,  Mike  John 

Mail  all  correspondence  to: 
Mike  John 

Atlantic  Dairies 

5419  Manheim  Road 
Waynesboro,  PA  17268 
(717)762-7789 

WaynesbcMO 

SOUTH  DAKOTA  ENVIRONMENTAL 
HEALTH  ASSN. 

Pres.,  Bill  Chalcraft 

Pierre 

Pres.  Elect,  Runakl  McEnuffer 

Pierre 

Past  President,  Pam  Boimidc 

Pierre 

Scc'y  Treas.,  Rex  Vandenberg 

Pierre 

Delegate,  Darwin  Kurtenboch 

Mail  all  correspondence  to: 
Rex  Vandenbeig 

SD  State  Department  of  Health 
445  E.  Capitol 

Piene.  SD  57501-3185 
(605)773-3364 

Pierre 

j  TENNESSEE  ASSN.  OF  MILK,  WATER  A  FOOD 
I  PROTECTION 

I  Pres.,  Ernest  Yates  Ooss  Plains 

Pres.  Elect,  Genevieve  Christen  Knoxville 

Vice  Pres.,  Gail  Smith  (liaitaniMtga 

Secy.  Treas.,  Dennis  Lampley  Bon  A(|ua 

Bd.  Mem.  at  Lge,  Dewain  Patterson  Bremowood 
Past  Pres.,  WaytK  Crabtree  Athens 

Archivist,  Ruth  Fuqua  Mt.  Juliet 

Mall  all  correspondence  to: 

Dennis  Lampley 
7346  Sack  Lampley  Road 
Bun  Aqua,  TN  37025 
(615)3600157 

nXAS  ASSN.  OF  MILK,  FOOD  A 
ENVIRONMENTAL  SANITARIANS 

Pres.,  Kent  Roach  Cross  Plaim 

Pres.  Elect,  Don  Ritch  Dallas 

Secy,  Treas.,  Ron  Richter  College  Station 

Archivist,  Joe  Goddard  Lubbock 

Mail  all  correspondence  to: 

TAMFES 
Ron  Richter 
P.  O.  Box  10092 
College  Station,  TX  77842 
(409)8454409 

VIRGINIA  ASSN.  OF  SANITARIANS  A  DAIRY 
FIELDMEN 

Pres.,  Randy  Osborn  Independence 

1st  Vice  Pres.,  Benncn  Minor  Mechanicsville 

2nd  Vice  Pres.,  Michael  Hodges  Martinsville 

Secy.  Treas.,  Donna  Izac  Chestcfficld 

Past  Pres.,  Alan  Grove  Blacksburg 

Delegate,  Doima  Izac  Chesterfield 

Mail  all  correspondence  to: 

I  Duntu  Izac 

j  9431  Dry  Creek  Road 

I  Chesterfield.  VA  23832 

I  (804)786-1452 

j  WASHINGTON  MILK  SANITARIANS  ASSN. 


Pres.,  Alan  Barr  Seattle 

Pres.  Elect,  Stephanie  Olmsted  Seattle 

Secy.  Treas.,  Lloyd  Luedecke  Pullman 

Delegate,  Lloyd  Luedecke  Pullman 


!  Mall  all  correspondence  to: 

Lloyd  Luedecke 
NW  312  True  Street 
Pullman.  WA  99163 
(509)3354016 

j  WISCONSIN  ASSN.  OF  MILK  A  FOOD 
SANITARIANS 

Pres.,  Fritz  Buss  .Marshfield 

I  Past  Pres.,  Erin  Nutter  Altooru 

i  Pres.  Elect,  Bill  WeiKlorff  .Madison 

j  1st  Vice  Pres.,  Phil  Hermsen  Shawano 

I  2ndViccPres.,  Amy  J.  Bender  Richland  Center 

I  Secy.,  Randall  Daggs  Sun  Prairie 

Treas.,  Neil  Vassau  Madison 

I  Membership  Chairman,  Neil  Vassau  Madison 

Delegate,  Joseph  Disch  Madison 

Mail  all  correspondence  to: 

;  Neil  M.  Va.s.sau 

P.O.  Box  7883 

j  Madison,  WI  53707 

'  (608)267  3504 

WYOMING  ENVIRONMENTAL  HEALTH  ASSN. 

Pres.,  Terry  Carlile  Evanston 

Pres  Elect,  Stephanie  Whitman  Laramie 

Secy  Treas,  Laurie  Leis  Casper 

Past  Pres,  Dean  Finkenbinder  Casper 

Delegate,  Laurie  Leis  Casper 

Mail  all  correspondence  to: 

Laurie  Leis 
473  Trigixxl  Drive 
Casper.  WY  82601 
(307)266-1203 
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NewMembers 


CALIFORNIA 

Jackie  Hallmark 

In-N-Out  Burger,  Baldwin  Park 

Steve  Lindsay 

Berberian  Walnut  Company, 
Stockton 

CONNECTICUT 

Lori  Kacenski 

Southern  Connecticut  State  Univcr- 
sity.  Stony  Creek 

Elie  A.  Nakouxi,  MD  ^-4 . 

Gem  Biomedical  Inc.,  Hamden 

D.  Wynne  v- - 

Westreco,  New  Milford  ,  :  r 

FLORIDA 

I 

Steven  H.  Sassaman 

Castleton  Beverage  Corp.,  Jacksonville 

ILLINOIS  C 

T.  J.  Dotson 

Baxter,  Round  Lake 

Jeff  Stenner 

Kathryn  Beich,  Inc.,  Bloomington 

Jerry  Welbourn 

Silliker  Labs,  Homewood  ^ 

INDIANA 

Ron  Gutzwiller 

Norris  Food  Service,  Beech  Grove 

KANSAS 

Dr.  Ali  Mohseni 

National  Beef  Packaging,  Liberal 

MAINE 

Wendy  W.  Henderson 

Dartmouth  Board  of  Health, 
Dartmouth 

MICHIGAN 

Mike  Miller 

NSF  International,  Ann  Arbor 

Robert  Schmidt 

Barry-Eaton  Dist.  Health  Dept., 
Hastings 


MINNESOTA 

Katrina  Loube 

Pabst  Meat  Supply,  Inc. 

Irmer  Grove  Heights 

MONTANA 

Laurel  Riek,  R.S. 

Lewis  &  Clark  County  Health  Dept., 
Helena 

NEW  JERSEY 

David  Baldwin 

Reckitt  Colman,  Wayne 

David  Reydo 

General  Mills  Restaurants,  Inc., 
Bedminster 

NEW  YORK 

Kathryn  J.  Boor 

Cornell  University,  Ithaca 

Frank  A.  Solluce 

General  Mills  Restaurants,  Inc., 
Amherst 

NORTH  CAROLINA 

Kay  Spain  Sigmon 

NC-DEHNR,  Denver  R  : 

OHIO 

Steve  Lacy 

Kroger  Co.,  Cinciruiati 

Ronald  Raynes 

United  Dairy  Farmers 
Cinciruiati 

PENNSYLVANIA 

Robyn  T.  Summy 

Isabelle’s  Kitchen,  Harleysville 

SOUTH  CAROLINA 

Priya  Ratwam 

Clemson  University,  Clemson 

TENNESSEE 

Robert  C.  Williams 

University  of  Tennessee 
Knoxville 


VIRGINIA 

Richard  Beaver 

Department  of  Corrections, 
Richmond 

WASHINGTON 

Jonathan  Wallace 

Royal  Seafoods,  Seattle 

Priscilla  Smith 

Food  Chemical  News 

WISCONSIN 

Nancy  Hoiion 

WDATCP,  Altoona  ' 

Dennis  L  Huff 

Grand  Cheese  Co.,  Brownsville 

Blaine  R.  Lind 

Wisconsin  Whey  Int’L,  Inc.,  Juda 

Jeff  Spaner 

Niro  Hudson  Inc.,  Hudson 

CANADA 

Ted  Dupmeier 

Bio-Milker  Highflow  America  Ltd., 
Swift  Current 

Guy  Vallee 

Neilson  Dairy,  Ottawa 

HONG  KONG  ^ 

Lam  Wing  Yiu 

Environmental  Protection  Department, 
New  Territories 

ITALY 

A.  Casolari 

Plasmon-Heinz,  Ozzano  Taro 

MEXICO 

Veronica  Mata 

Hermosillo 

SWITZERLAND 

Kurt  Eyer 

Koreco  Ltd.,  Konolfingen 

THAILAND 

Pannee  Janpathompongs 

Better  Foods  Co.,  Ltd.,  Samutsakom 
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UpDates 


Neogen  Names  Vice 
President 

Neogen  Corporation  has 

named  David  Ledden,  Ph.D.  to 
the  position  of  the  Vice  President  of 
Research  and  Development. 

Ledden  will  be  responsible  for 
overseeing  all  of  Neogen’s  research 
and  development  programs  at  all 
locations  as  well  as  the  manage¬ 
ment  of  the  Lansing  diagnostic 
laboratories. 

Prior  to  his  new  position  at 
Neogen,  Ledden  was  most  recently 
Manager  of  Immunoreagents  and 
Protein  Chemistry  at  Boehringer 
Mannheim  in  Indianapolis  where  he 
managed  a  25  person  R&D  group. 
Ledden  has  also  held  R&D  manage¬ 
ment  positions  at  3M  Corjxjration 
and  the  Ames  Division  of  Miles 
Laboratories.  Ledden  received  his 
B.S.  and  M.S.  degrees  in  biochemis¬ 
try  from  Penn  State  University  and 
his  Ph.D  in  biochemistry  from  the 
University  of  Louisville. 

“We  are  pleased  to  have  Dr. 
Ledden  aboard,”  said  Neogen’s 
president  and  CEO  James  Herbert. 

“I  know  he  will  make  a  strong 
contribution  in  our  research  and 
development  activities  that  will 
help  Neogen  reach  its  annual 
revenue  goal  of  $100  million.” 

Neogen  is  a  Lansing,  Michigan- 
based  company  with  divisions 
located  in  Illinois,  Kentucky  and 
New  Jersey.  The  company  devel¬ 
ops  and  markets  products  to 
control  residues  and  improve 
quality  in  the  food,  agriculture, 
pharmacologies,  and  environmental 
industries. 


NSF  Intematlottal 
Appoints  New 
President  and  CEO 

Dr.  Dennis  R.  Mangino 
assumed  the  position  of 
President  and  Chief  Executive 
Officer  of  NSF  International 
becoming  only  the  fourth  person  in 
NSF’s  50-year  history  to  hold  this 
position. 

He  succeeds  Dr.  Nina  1. 
McClelland,  who  will  continue  in 
her  role  as  Chairman  of  the  Board 
of  Directors.  McClelland  served  as 
President  and  CEO  for  14  of  her  26 
years  with  NSF,  succeeding  Robert 
M.  Brown  and  founding  president 
Walter  F.  Snyder. 

“NSF’s  Board  of  Directors  feel 
Dr.  Mangino’s  experience  makes 
him  uniquely  qualified  for  the 
position  of  NSF  President  and 
CEO,”  said  McClelland.  “In  particu¬ 
lar,  his  considerable  experience  in 
laboratory  oijerations  and  quality 
management  systems  impressed  us 
as  being  highly  relevant  to  NSF’s 
product  certification  and  manage¬ 
ment  systems  registration  services.” 

Mangino  joins  NSF  from 
Weirton  Steel  Corporation  in 
Pittsburgh  where  he  was  Vice 
President  of  Quality  Assurance  and 
Research  and  Development. 
Previously  he  held  senior  manage¬ 
ment  and  research  positions  with 
EniChem  Americas,  Inc.,  BP 
America,  Inc.,  and  PPG  Industries, 
Inc. 

He  holds  both  a  Ph.D  and  BS 
degree  from  Rutgers  University  in 
Ceramic  Science  and  Ceramic 
Engineering,  respectively,  and 
completed  the  F.-ogram  for  Manage¬ 
ment  Development,  Harvard 
Graduate  School  of  Business. 


In  addition  to  his  industrial 
expjerience,  Mangino  worked  with 
Senator  John  D.  Rockefeller  IV  in 
promoting  advanced  technology 
through  the  formation  of  regional 
corporate  p>artnerships. 

NSF  is  an  indep>endent,  not-for- 
profit  compKmy  that  develops 
public  health  safety  standards  and 
certifies  products  for  compliance 
with  those  standards.  The  NSF 
Mark  is  the  most  widely  recognized 
and  trusted  symbol  of  public  health 
safety.  NSF  is  also  an  ISO  9000 
quality  systems  registrar. 

NSF  is  headquartered  in  Ann 
Arbor,  Michigan  with  additional 
offices  in  the  United  States,  Canada, 
and  Europ>e  and  test  facilites  in 
Michigan  and  California. 

Pro-Tek  Packaging  Group, 
Inc.  Appoints  Peter  Conrad 
to  Central  Regional  Sales 
Manager 

Peter  Conrad  has  joined 

Pro-Tek  Packaging  Group,  Inc., 
a  leading  manufacturer  and  supplier 
of  stock  and  custom  decorated  heat 
shrink  film  for  tamper-evident 
protection  and  primary  package 
labeling,  as  the  Central  Regional 
Sales  Manager. 

Conrad,  a  member  of  lOPP,  was 
former  Director  of  Sales  and  Maricet- 
ing  for  Complete  Packaging  Inc., 
where  he  was  responsible  for 
product  development  at  the  contract 
packager  servicing  the  health  and 
beauty  aids,  confectionery,  food,  and 
household  products  markets. 

For  more  information,  contact 
Pro-Tek  Packaging  Group,  Inc.;  73 
Oser  Ave.;  Hauppauge,  NY  11788: 
(516)  436-7900. 
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Warae  Boyce  Takes 
ACIL  Helm 

ACH,  the  association  of  indepen¬ 
dent  scientific,  engineering  and 
tesing  firms,  recently  inducted 
A.  Wame  Boyce,  Chairman  of 
Microbac  Laboratories,  Pittsburgh, 
Penn.,  for  a  two-year  term  as 
President. 

Boyce  founded  Microbac  Lab¬ 
oratories  with  his  wife.  Dr.  Doreen 
Boyce,  in  1969.  The  company 
specializes  in  microbiological, 
analytical  and  environmental  testing 
services  and  operates  a  national 
network  of  more  than  20  laborato¬ 
ries.  He  is  also  president  of  Oberco 
Analytical  Systems,  Inc.,  a  manufac¬ 
turer  of  laboratory  instrumentation, 
based  in  Long  Island,  NY. 

In  his  inaugural  address,  Boyce 
outlined  his  goals  for  ACIL  during 
his  tenure:  to  build  awareness  of 
the  third-party  testing  industry,  and 
to  play  a  leadership  role  in  the 
formulation  of  a  national  laboratory 
accreditation  system,  which  would 
put  U.S.  testing  businesses  on  a 
level  playing  field  with  their 
international  counterparts  and 
would  reduce  much  of  the  costs 
and  duplication  existing  in  the  U.S. 
today. 

Boyce  has  been  active  with 
ACIL  for  more  than  a  decade, 
joining  the  Board  of  Directors  in 


1988.  He  is  a  former  chairman  of 
ACIL’s  eastern  division,  and  serves 
on  the  executive  committee’s  of 
the  association’s  microbiological/ 
analytical  chemistry  section  and 
environmental  section. 

A  native  of  South  Africa,  Boyce 
graduated  from  Rhodes  University, 
R.  S.  A.  and  Oxford  University  in 
England.  He  came  to  the  U.S.  in 
1962  as  an  executive  vice  president 
of  British-owned  Megator  Corpora¬ 
tion. 

A  past  president  of  the  Pennsyl¬ 
vania  Small  Business/TEC,  Boyce 
currently  serves  on  the  Board  of  the 
Greater  Pittsburgh  Chamber  of 
Commerce  and  is  a  member  of  the 
Parent  Board  of  Mestek,  Inc.,  a  NYSE 
corporation.  Earlier  this  year, 
Microbac  was  named  1994’s 
growth  corporation  by  the  Peimsyl- 
vania  Environmental  Coimcil. 

Also  elected  to  ACIL  national 
office  were:  President-elect  Troy  F. 
Stallard,  President  of  Standard 
Laboratories,  South  Charleston,  W. 
Va:  Treasurer  -  J.  James  Pearce,  Jr., 
President  of  Hilltop  Research,  Inc., 
Cincinnati,  Ohio;  and  Secretary  - 
Steven  A.  Bowser,  President  of 
Bowser-Momer,  Inc.  in  Dayton, 
Ohio. 

The  other  members  of  ACIL’s 
Board  of  Directors  are:  immediate 
Past  President  Gerald  S.  Allen,  P.E., 
President  of  SERCO  Laboratories, 


St.  Paul,  Minn.;  Susan  R.  Ameson, 
Vice  President  of  Marketing  and 
Business  Development,  Testing 
Engineers  &  Consultants,  Inc., 

Troy,  Mich.;  J.  Stephen  Duerr, 
Ph.D.,  P.E.,  CPC,  President, 
Metuchen  Analytical,  Inc.,  Edison, 
N.J.;  Pedro  T.  Guzman,  President, 
Inchcape  Testing  Services,  Vienna, 
Va.;  Edward  Huffman,  Jr.,  Ph.D., 
President  Huffman  Laboratories, 
Golden,  Colo.;  E.  Woody  Lingo, 

P.E.,  Senior  Vice  President  for  Law 
Engineering,  Inc.,  Atlanta,  GA;  and 
Ramona  Lee  Northington,  Labora¬ 
tory  Director,  West  Coast  Analytical 
Services,  Inc.  Santa  Fe  Springs, 
Calif.;  and  Jerry  R.  Weathers,  P.E., 
President,  Trinity  Engineering 
Testing  Corp.,  Austin,  Texas. 

ACIL  (formerly  the  American 
Council  of  Independent  Laborato¬ 
ries)  was  founded  in  1937  and 
represents  an  industry  of  nearly  $12 
billion  per  year.  ACIL’s  400  member 
companies  operate  facilities  across 
the  U.S.  and  abroad  and  provide  a 
wide  range  of  analytical,  testing, 
engineering,  inspection,  R  &  D  and 
consulting  services  to  clients  in 
industry,  commerce  and  govern¬ 
ment.  ACIL  promotes  ethical  and 
professional  business  practices 
throughout  the  industry,  and  serves 
its  members,  their  clients  and  the 
public  through  education  and 
advocacy. 


ATTENTION  AUTHORS — 

The  Editors  are  seeking  articles  of  general  interest  and  applied  research  with  an  emphasis  on  food  safety 
for  pubUcation  in  Dairy,  Food  and  Environmental  Sanitation 
Submit  your  articles  to: 

EDITOR,  Dairy,  Food  and  Environmental  Sanitation,  c/o  lAMFES,  Inc.,  6200  Aurora  Ave., 

Suite  200W,  Des  Moines,  Iowa  50322-2838 

Please  submit  three  copies  of  manuscripts  along  with  a  fourth  copy  on  3  1/2"  computer  disk. 
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Pall  Corporation's 
Scientific  and 
Laboratory  Services 
Department  Becomes 
ISO  9001  Certified 

ail  Corporation's  Scientific 
and  Laboratory  Services 
(SLS)  Department  headquar¬ 
tered  in  Port  Washington,  New 
York,  recently  received  ISO  9001 
certification.  ISO  9001  is  the  most 
comprehensive  document  in  the 
ISO  9000  series  of  standards  and 
describes  a  Quality  Systems  — 

Model  for  Quality  Assurance  in 
Design/Development,  Production, 
Installation  and  Servicing.  Certifica¬ 
tion  involved  the  audit  and  ap¬ 
proval  of  the  SLS  quality  systems 
procedures  against  the  ISO  9000 
standards  by  an  independent 
accrediting  body,  Lloyd's  Register 
Quality  Assurance  Limited.  Ac¬ 
creditation  is  maintained  by  a  series 
of  surveillance  audits  every  six 
months;  and  full  re-assesment 
audits  are  performed  every  three 
years. 

Obtaining  ISO  9001  certifica¬ 
tion  is  third  party  recognition  of 
Pall's  quality  systems,  which 
assures  customers  that  they  are 
consistently  supplied  with  prod¬ 
ucts  and  services  that  meet  their 
requirements  for  reliability,  func¬ 
tionality  and  delivery.  The  service 
provided  by  SLS  is  the  delivery  of 
technical  assistance.  Pall  Corpora¬ 
tion  is  one  of  the  first  companies  to 
receive  ISO  9001  certification  for  a 
service  department.  SLS  Depart¬ 
ments  in  the  United  Kingdom  and 
in  Japan  have  also  recently  received 
ISO  9000  certification.  Combined 
with  ISO  9000  certification  re¬ 
ceived  for  its  manufacturing  and 
sales  and  marketing  operations,  Pall 
Corporation  is  one  of  the  first 
companies  to  have  demonstrated  in 
depth,  system-wide  excellence  on  a 
global  basis. 

The  SLS  Department,  which 
consists  of  about  400  scientists  and 
engineers,  is  supported  by  more 
than  20  well-equipped  laboratories 
located  throughout  the  United 
States,  Europe,  and  Asia.  SLS 


provides  technical,  scientific  and 
laboratory  assistance  in  evaluating 
and  solving  complex  filter  applica¬ 
tion  and  contamination  control 
problems  for  its  customers.  SLS  has 
developed  a  partnership  with  its 
customers  in  each  of  three  maiitets 
—  aeropower,  health  care  and  fluid 
processing  —  a  support  system 
which  provides  process  improve¬ 
ment  through  cost-effective  solu¬ 
tions  to  fluid  clarification  and 
purification  problems. 

For  more  information,  please 
contact  Pali's  Scientific  and  Labora¬ 
tory  Services  Department  at  25 
Harbor  Park  Drive,  Port  Washing¬ 
ton,  New  York  1 1050,  phone  (516) 
484-3600  or  outside  New  York 
(800)  BUY-PALL. 

FDA  Inspection 
Manual  Now 
Available  from 
Government 
Institutes 

he  FDA  Investigations 
Operations  Manual,  one  of 
the  most  comprehensive 
sources  of  FDA  compliance  infor¬ 
mation,  is  now  available  to  industry 
from  Government  Institutes.  This 
useful  and  easy-to-foUow  book 


details  FDA  sampling,  evidence 
documentation,  and  inspection 
guidelines,  which  are  used  in 
determining  compliance  with  FDA 
regulations.  Compiled  by  the  U.S. 
Department  of  Health  and  Human 
Services  with  the  Food  and  Drug 
Administration,  this  inspection 
manual  explains  not  only  the  FDA 
regulations  but  also  the  legal  and 
court  procedures  that  can  result 
from  violation  of  these  regulations. 

Because  this  manual  was 
designed  for  FDA  inspectors  to  use 
in  conducting  inspections,  it  is  a 
valuable  tool  for  industry  to  use  in 
complying  with  FDA  standards,  and 
serves  as  a  guide  to  what  current 
and  past  information  the  inspectors 
are  permined  to  collect.  This 
manual  also  thoroughly  explains 
the  legalities  behind  and  reasons  for 
recall  activities,  including  the 
removal  and  labeling/promotional 
materials. 

In  addition  to  a  complete 
telephone  directory  of  headquarters 
and  regional  contacts,  the  FDA 
Investigations  Operations  Manual 
contains  the  following: 

1.  Federal  and  State  Cooperation 

•  Federal  ^ency  Interaction 

•  State  Operation  Authority 

•  International  Memorandum 
of  Understandings 

2.  Sampling 

•  Dealer  Relations 

•  Collection  Techniques 

•  Documentation 

3.  Establishment  Inspection 

•  Management  Relations 

•  Evidence  Development 

•  Food,  Drug,  Devices,  Biologies 

4.  Imp>orts 

•  Records  Review 

•  Import  Sample  Collection 

•  Import  Detention 

5.  Regulatory 

•  Statutory  Authority 

•  Reconditioning  &  Destruction 

•  Consent  Decree 

6.  Investigations 

•  Complaints 

•  Investigation  of  Food-bewne 
Outbreaks 

•  Non-Attack  Disaster  Procedures 

Appendices  included:  Food 
Color  Additives,  21  CFR  -  Selected 


MARCH  1995  -  Dowy,  Food  ond  Enwornnental  ^dHBotion  161 


News,  ionhnued 


Parts,  Insects,  Calendars,  Blood  Values,  Conversion 
Factors,  and  District  Maps. 

About  the  Publisher: 

Government  Institutes  was  founded  in  1973  to 
provide' continuing  education  and  practical  informa¬ 
tion  on  environmental,  health  and  safety  regulatory 
topics.  Publications  include  nearly  200  books  written 
by  the  top  experts  in  the  field.  These  books  offer  the 
latest  and  most  accurate  information,  addressing  every 
aspect  of  the  environmental,  health  and  safety  fields. 
They  are  practical  tools  which  explain  business’ 
obligations  under  each  law  in  plain,  understandable 
language.  Government  Institutes’  public  educational 
programs  reach  tens  of  thousands  of  professionals 
each  year,  bringing  together  the  leading  authorities 
from  industry,  business,  and  govem-ment  to  shed  light 
on  solving  the  problems  and  chaUenges  faced  by  the 
regulated  community. 

Videojet  Receives  PMMI  1994 
Export  Achievement  Award 

ideojet  Systems  International,  Inc.,  renowned 
world  leading  manufacturer  of  industrial  and 
graphic  ink  jet  printers,  high  speed  imaging, 
addressing  and  mailing  equipment,  and  in-line  graphic 
control  and  postal  coding  systems  has  been  presented 
with  the  1994  Export  Achievement  Award  for  Product 
Development  by  the  Packaging  Machinery  Manufactur¬ 
ers  Institute  (PMMI).  The  1994  awards  were  pre¬ 
sented  by  Jeff  Ake,  PMMI’s  Global  Marketing  Commit¬ 


tee  Chairman,  at  the  PMMI  Fall  Meeting,  September  21- 
23,  1994,  in  Itasca,  IL. 

The  award  presented  to  Videojet  recognizes 
special  product  development  to  meet  the  needs  of 
international  customers.  Videojet  developed  foreign 
language  software  and  touch-screen  instructions,  as 
well  as  printers  that  can  be  used  in  14  different 
languages,  icons  and  symbols  are  used  to  instruct 
operators  or  implement  commands,  so  the  equipment 
is  readily  functional  in  many  countries.  Videojet  was 
also  the  1991  recipient  of  PMMI’s  Exporter  of  the  Year 
Award. 

This  award  program  was  instituted  to  recognize 
the  export  successes  of  member  companies  and  to 
encourage  others  to  participate  in  international  trade. 
Member  companies  can  nominate  themselves  or  other 
members  in  any  of  the  seven  award  categories  they 
feel  are  applicable  to  their  business.  In  all,  36  compa¬ 
nies  vied  for  the  awards  this  year,  which  were  se¬ 
lected  by  the  Presidents  Advisory  Council. 

Videojct  employs  over  1,250  people  worldwide 
and  is  headquartered  in  Wood  Dale,  IL  (USA). 

Videojet  products  are  sold  and  serviced  to  more  than 
60  countries  by  a  direct  force  in  the  U.S.,  subsidiaries 
in  France,  Germany,  Ireland,  The  Netherlands,  and  the 
United  Kingdom,  a  joint  venture  in  Japan,  and  more 
than  70  distributors,  OEMs,  and  agents  worldwide. 

Further  information  on  Videojet  industrial  and 
graphic  ink  jet  printers,  high  speed  imaging,  address¬ 
ing  and  mailing  equipment,  in-line  graphic  control 
systems  and  postal  coding  systems,  fluids,  and  accesso¬ 
ries  is  available  from  Videojet  Systems  International, 
Inc.,  1500  Mittel  Boulevard,  Wood  Dale,  IL  60191- 
1073,  USA  or  caU  1-800-654-4663. 
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Gilbert  Industries,  Inc. 


Gilbert®  Introduces 
Revolutionary  New  Wall 
Sconce/Fly  Tl'ap 

The  new  Gilbert*  Flying  Venus™ 
wall-sconce  creates  an  elegant 
blue-gold  ambiance  for  yoiu* 
favorite  room;  while  secretly 
providing  24-hour,  non-stop,  silent- 
capture  of  filthy  disgusting  flies. 
Every  restaurant,  dining  room,  and 
hospital  hallway  should  have  at 
least  one. 

The  Gilbert*  Flying  Venus™  is  a 
serious  integrated  pest  management 
tool.  Though  not  as  powerful  as 
Gilbert*’s  larger  insect  light  traps; 
the  beautiful  Flying  Venus™  goes 
where  no  ILT  has  gone  before, 
adding  a  whole  new  last  line  of 
defense,  increasing  the  effective¬ 
ness  of  the  overall  fly  control 
system,  helping  to  reduce  the  need 
for  chemical  methods. 

Gilbert  Industries,  Inc.  — 
Jonesboro,  AR. 


No.  357 


Motouico  lutroduces  New 
Prebaited  HAWK  Mouse 
Balt  Statlous 

Motomco  Ltd.  introduces  a  new 
prebaited  HAWK  Bait  Station 
for  mouse  control  situations. 

These  new  mouse  bait  stations 
are  designed  to  keep  bait  away 
from  non-taiget  animals  and 


children  by  using  a  unique  lock  and 
key  system.  Constructed  from 
heavy  duty  plastic,  HAWK 
prebaited  Mouse  Bait  Stations  are 
reusable.  When  bait  is  eaten,  simply 
rebait  the  station. 

The  unique  triangle  design 
allows  for  effective  placement  in 
comers  and  along  walls  where  mice 
travel. 

The  new  HAWK  Prebaited 
Mouse  Bait  Station  comes  baited 
with  a  1  oz.  HAWK  Chunx.  The 
active  ingredient  is  bromadialone, 
a  single  feeding  anticoagulant. 

Made  with  human  food-grade 
material,  HAWK  Chunx  are  irresist¬ 
ible  to  mice.  Chunx  are  extruded 
with  grooved  edges  to  give  mice 
ample  gnawing  area. 

Motomco,  Ltd.  —  Madison,  WI. 


No.  361 


KNESS  Helps  PCOS 
Respond  to  Environmental 
Concerns 

Due  to  strong  customer  de¬ 
mand,  KNESS  Mfg.  Co.,  Inc., 
introduces  the  improved  STICK- 
AIl™  DEPOT  and  STICK-ALL™ 
Glueboard  traps.  This  innovative 
design  combines  the  advantages  of 
a  non-toxic  glueboard  and  a 
galvanized  steel  housing  to  protect 
the  glueboard  from  dust  and  debris, 
or  accidental  contact  —  while 
hiding  trapped  pests  from  view. 

The  STICK-ALL™  DEPOT  and 
STICK-ALL™  Glueboard  traps  are 
ideal  for  use  in  homes,  childcare 
centers,  restaurants,  public  areas 
and  other  locations  where  nontradi- 
tional  pest  control  methods  may  be 
preferred. 

Measuring  less  than  3  inches  in 
height,  the  STICK-ALL™  DEPOT  fits 
into  confined  spaces  and  its  9-inch 


length  and  7-inch  width  requires  a 
small  footprint  area.  Its  unique 
entry  design  leads  pests  —  both 
insects  and  rodents  —  directly  to  24 
square  inches  of  glueboard  contact 
area.  The  disposable,  pre-scented 
SnCK-ALL™  Glueboards  contain  no 
poisons  or  harmful  chemicals  and, 
when  used  with  the  STICK-ALL™ 
DEPOT,  are  safe  around  children 
and  pets. 

Changing  the  STICK-ALL™ 
Glueboard  is  quick  and  easy  —  slide 
open  the  lid,  drop  the  old  glue¬ 
board  in  the  trash,  peel  the  protec¬ 
tive  paper  from  the  new  gluebaord 
and  place  in  the  STICK-ALL™ 
DEPOT,  then  slide  the  lid  closed. 
Preprinted  forms  are  also  available 
for  PCOS  to  record  service  dates. 

Kness  Mfe.  Co.,  Inc.  —  Albia,  lA. 


No.  360 


Bell  Laboratories,  Inc. 

New  Tamper-ResislanI 
Prolecta  LP  Introduced 

Bell  Laboratories,  Inc.,  intro¬ 
duces  PROTECTA  LP,  a  new 
tamper-resistant,  rat-size  bait  station 
designed  for  indoor  use. 

A  larger  version  of  Bell’s 
popular  mouse-size  PROTECTA 
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industr, Products,  continued 


RTU,  PROTECTA  LP  features  a 
patented  triangular  design  with 
strategically  angled  entry  holes  that 
allow  it  to  fit  snug  in  a  comer  or 
along  walls  where  rodents  travel. 

PROTECTA  LP,  which  stands 
for  Low  Profile,  measures  3  V* 
inches  tall,  allowing  it  to  fit  under 
or  between  pallets. 

Like  the  entire  line  of  Protecta 
bait  stations,  PROTECTA  LP  is  made 
of  heavy-duty,  injection-molded 
plastic  with  a  one-piece  hinge. 

Bell  Laboratories,  Inc.  — 
Madison,  WI. 


No.  348 


HAWKRodenticide  Now 
Available  In  Retail-Sized 
1.5  oz.  Place  Pacs  In  a  4- 
Pack  Box 

Motomco’s  HAWK  Rat  and 

Mouse  Bait  is  now  available  in 
retail  boxes  of  four  1.5  oz.  place 
pacs. 

HAWK  pelleted  bait  contains 
the  superior  strength  toxicant, 
Bromazdiolone,  which  kills  rats  and 
mice  after  only  one  feeding.  Made 
with  human  food  grade  ingredients, 
rodents  find  HAWK  pelleted  bait 
irresistible. 

Each  premeasured  place  pac  of 
HAWK  Rat  and  Mouse  Bait  makes 
rodent  control  cleaner  and  more 
convenient  for  consumers.  Place 
pacs  keep  bait  fresh  and  prevent 
bait  contamination  from  dust, 
moisture,  or  odors.  The  premeasur¬ 
ed  pacs  fit  in  tight  areas,  burrows, 
and  bait  stations,  making  rodent 
control  easy  and  effective. 

Motomco  Ltd.  —  Madison,  WI. 


..  358 


Prism  Gold  Medal  Program 
Goes  National 

Prism  Guaranteed  Pest  Elimina¬ 
tion,  based  in  Miami,  FL.  is 
expanding  the  market  for  its 
Integrated  Pest  Management 


G-P.M.)  System.  Originating  in  the 
Northeast,  the  product  is  now 
available  in  selected  markets. 

Engineered  to  specifically  serve 
the  food  processing  and  retailing 
industries.  Gold  Medal  protection 
adheres  fully  to  a  “quality  process 
management”  model. 

As  Dr.  Zia  Siddiqi,  corporate 
technical  director  observes, 

“several  major  influences  are 
emerging  in  the  food  industry,  one 
is  an  increased  focus  on  food 
product  safety,  legal  compliance 
and  protection  of  property  and  the 
environment.  Another  is  the  need 
for  food  processors  to  meet  interna¬ 
tional  quality  standards  set  by 
global  trading  alliances.  We  have 
proven  over  the  past  fifteen  years 
that  our  I.P.M.  system  fills  the  bill 
on  both  these  respects.” 

Prism  is  a  subsidiary  of  S.C. 
Johnson  Wax  Company,  and  offers 
services,  business-to-business 
throughout  the  United  States  and 
Canada,  through  its  affiliate,  PCO 
Services,  Inc. 

Prism  —  Miami,  FL. 


No.  359 


TOMCAT  Balt  Chunx  Now 
Packaged  In  Retail  8-Plece  Bag 


Motomco’s  single-feeding 

TOMCAT  Bait  Chunx  are  now 
available  in  a  convenient  eight- 
piece  bag,  designed  for  any  rodent 
control  situation. 

This  new  TOMCAT  size  holds 
eight  1  oz.  Bait  Chunx  and  is  sized 
for  consumer  convenience.  TOM¬ 
CAT  Bait  Chunx  bag  keeps  bait 
fresh  and  ready  to  use.  Traditional 
green  and  gold  packaging  easily 
identifies  the  TOMCAT  brand  for 
customers. 

TOMCAT  Bait  Chunx  contain 
the  superior  strength  toxicant, 
diphacinone,  which  kills  mice  after 
only  one  feeding. 

Motomco,  Ltd.  —  Madison,  WI. 


No.  345 


Labconco  Corporation 

Labconco  Offers  Free 
Subscrfpffen  te  IMeratory 
0/9/00  Newsteffer 

Labconco  Corporation 

publishes  a  semiamiual  news¬ 
letter  for  readers  in  the  scientific 
community. 

This  eight-page  newsletter 
includes  short  articles  on  technical 
processes  and  procedures,  applica¬ 
tions  for  a  variety  of  laboratory 
apparatus,  and  case  studies  from 
end  users  of  Labconco  products. 
Each  issue  also  contains  a  literature 
review  detailing  free  brochures  and 
catalogs  available  from  Labconco. 

For  your  free  subscription, 
circle  the  reader  service  number 
below. 

Labconco  Corporation  — 
Kansas  City,  MO. 


No.  349 


New  Portable  Ryglene 
Monitor  from  Idexx 

Idexx  Laboratories  announces  a 
new  system  to  monitor  results  of 
cleaning  effectiveness.  The  light¬ 
weight,  portable  Lightning™  system 
is  designed  for  use  on  the  produc¬ 
tion  floor  in  food  processing  and 
food-service  industries. 

The  Lightning  system  is  a 
bioluminescence  assay  which  will 
detect  food  residue,  bacteria,  yeast 
and  mold  by  measuring  adenosine 
triphosphate  (ATP).  By  providing 
instantaneous  on-site  feedback,  a 
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cleaning  crew  can  validate  the 
effectiveness  of  their  efforts  and 
take  immediate  action  to  avoid  food 
contamination. 

The  Lightning  system  consists 
of  a  hand-held  luminometer  and 
disposable,  self-contained  swab 
devices.  The  swab  device  contains 
pre-measured  reagents  so  no 
pipeting  steps  or  additional  solu¬ 
tions  are  required.  The  user  simply 
swabs  the  test  area,  activates  the 
swab  device,  inserts  it  into  the 
luminometer,  and  reads  the  results. 
The  entire  test  takes  less  than  two 
minutes.  The  luminometer  has  the 
ability  to  store  up  to  2000  results. 
Customized  software  enables  users 
to  store,  analyze  and  graph  results 
on  a  p>ersonal  computer. 

Idexx  Laboratories,  Inc.  — 
Westbrook,  MA. 


throughput  and  routine  use.  The 
Galaxy  2000™  for  Windows  takes 
advantage  of  the  advanced  features 
of  the  Microsoft  Windows  operat¬ 
ing  system,  such  as  providing  the 
use  of  a  mouse  or  track  ball  pointer 
device;  group  and  application 
icons;  program  and  file  manager, 
Windows  accessories;  pull-down 
menus;  dialog  boxes;  on-line  help; 
the  control  panel  allowing  the 
ability  to  customize  the  work 
environment;  and  other  common 
Windows  applications.  The  Galaxy 
2000  product  line  is  compatible 
with  the  latest  in  PC  hardware  and 
Windows  technology. 

The  Galaxy  2000  for  Windows 
enhances  the  productivity  of  new 
ion  traps  and  quadrupole  mass 
spectrometers  as  well  as  upgrades 
the  performance  of  older  laboratory 
instruments.  It  can  be  easily  fitted 
to  any  commercially  available 
analogue  and  some  digital  mass 
spectrometers. 

This  new  data  system  is  ideally 
suited  for  the  automatic  analysis  of 
a  wide  range  of  samples  and  is 
designed  for  ease-of-use  with  the 
research  scientist  in  mind.  Ad¬ 
vanced  automation  capabilities 
allow  the  mass  spectrometer  to 
operate  completely  unattended  for 
sample  analysis  and  data  procesing. 

LGC  —  San  Jose,  CA. 


(Chromel-Constantan)  calibrations 
and  capable  of  withstanding  surface 
temperatures  up  to  1400°F/760°C. 
All  88000  Series  probes  come  with 
retractable  sensor  cable  which 
expands  to  5  ft.,  and  SMP  subminia¬ 
ture  male  connector,  and  a  TAS-3 
mini-to-standard  transition  adaptor. 

With  over  50  different  styles  to 
choose  from,  the  88000  Series  can 
be  used  on  stationary,  moving  or 
rotating  surfaces.  Many  models  are 
available  with  unique  heads  to 
accommodate  various  applications. 
Swivel  head  probes  allow  for  180° 
rotation,  and  are  used  where 
different  head  orientations  and 
alignments  are  necessary.  Many 
surface/insertion  probes  feature  a 
unique  replaceable  element  design, 
with  one  additional  element 
included. 

Newport  Electronics  —  Santa 
Ana,  CA. 


Send  your  new 
product  news  toi 


Idexx  laboratories 


Newport  Electronics 


Unique  Handheld  Surface/ 
Insertion  Temperature 
Probes 

Newport  Electronics,  Inc.,  a 
leader  in  digital  instrumenta¬ 
tion,  announces  the  new  88000 
Series,  fast  and  highly  accurate 
surface/temperature  measurement 
probes  with  specialized  features  to 
fit  any  application  possible.  Avail¬ 
able  in  K  (Chromel-Alumel)  and  E 


Advertising  Mgr., 
lAMFES 

6200  Aurora  Ave 
Suite  200W 
Des  Moines,  iA 
50322-2838 


LGC  Introduces  a  New 
Windows  Data  System  for 
Mass  Spectrometers 

LGC  is  announcing  a  NEW 
Microsoft™  Windows™  Data 
System  for  Mass  Spectrometers. 
This  software/hardware  combina¬ 
tion  is  engineered  for  rapid  sample 
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WhereToFindIt 


Solutions  To  Your  Pest  Problems. 


•  StltHTII*  PIST  IliaiHJITION 


Quality  Assured  Documented  Pest  Elimination 
Systems  For  the  Food  Processing  Industry  Under 
the  Direction  of  Board  Certified  Entomologists 

Call  Today 
1-800-67-PRISM 

8300  Executive  Center  Drive  •  Miami,  FL  33166 


I 


Call  Kow  For  Your  Free 
B&fi  Product  Catalog 
1-800-345-9387 


■ 


CHEMICALS  &  EQUIPMENT  CO.,  INC. 
P.O.  Box  540428  •  Dallas,  TX  75354-0428 
(214)  357-5741  •  (800)  345-9387 


MARS  AIR  DOOR® 

Since  1962  * 

•  INSECT  CONTROL 

^lARS) 

•  CLIMATE  CONTROL 

•  ENERGY  CONTROL 
U.L«LAELEC.LAB»N.S.F. 

BRAND  AIR  CURTAIN 

IMMEDIATE  DELIVERY 

•MADE IN  USA 

"FOR  INFORMATION  CALL" 

Mars  Air  Door 

14716  S.  Broadway,  Gardena . 

. (213)  770-1555 

GARDCK  O 

GARDEX  CHEMICALS  LTD. 

A  Leading  Supplier  of  Pest  Control 
Chemicals  and  Equipment. 

Ask  for  our  300-item  catalog. 

Phone:  800-563-4273 

FAX:  416-675-6727 


lAHFES  Announces  the  Avaiiabilit](  of  the 

Procedures  to  Implement  the  Hazard  Analysis 
Critical  Control  Point  (HACCP)  System  Manual 


For  Order  Information,  Contact 
lAMFES  at 
(800)  369-6337 
or  FAX  (515)  276-8655 


lAMFES 


Nationwide  Pest  Management 

C  opesan  Services  provides  insect  and  rodent  control  services  and  sanita¬ 
tion  inspections  to  national  and  regional  commeicial  acxxxints.  We 
specialize  in  providing  Total  Quality-Assured  programs  tofood  processing 
and  distribution  companies.  Call  Copesan  for  further  information  and  to 
receive  our  quarterly  pest  management  newsletter  fiee. 


1-800-558-2303 


BENTLEY  INSTRUMENTS,  INC. 

•  Milk  Testing  Instruments  • 

Somacount  300 

A  somatic  cell  counter  controlled  by  a  personal  comiruter.  State  of  the 
art  technology. 

Bentley  2000 

Infrared  milk  analyzer  for  fat,  protein,  lactose,  and  solids  in  milk  and 
milk  products. 

Bentley  Instniments  Inc.  is  an  American  manufacturer  of 
quality  instniments  for  the  dairy  industry. 


P.O.  Box  150 
Chaska,  MN  55318 


Tel.  (612)  448-7600 
FAX  (612)  368-3355 


3-A  Sanitary  Standards 


Complete  sets  of  3-A  Dairy  & 

3-A  Egg  Standards  with  Five-Year 

Update  Service  Available  from  lAMFES 


See  the  order  form  on  page  200  for  prices 
and  ordering  information  or  call  800-369-6337. 
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BusinessExchange 


Services/Products 


COMPLETE 

LABORATORY 

SERVICES 

Ingman  Labs,  Inc. 
2945  -  34th  Avenue  South 
Minneapolis,  MN  55405 
612-724-0121 


Rvader  Service  No.  315 

ADVERTISE 

YOUR  PRODUCT  OR 
SERVICE  HERE? 

^  For  rates  or  information, 
contact: 

Rick  McAtee,  Advertising  Mgr. 

1-800-369^337 
or  515-276-3344 


Business  Opportunites 


Laboratory  and 
Chemical  Supply 
Company  for  sale. 

To  request 
information,  circle 
number  360  on 
the  Reader  Service 
card  and  return  it 
to  I  AM  FES. 


^r^cesjnc. 


•  Component  Samples  for  Infrared  Equipment 

•  ESCC  Control  Samples 

•  Chemical  &  Bacteriological  Testing  of  Milk  &  Milk  Products 
Moundsview  Business  Park  5205  Quincy  Street  St  Paul,  MN  55112-1400 


(612)  785-0484 


FAX  (612)  785-0584 


Reader  Service  No.  356 


Employment  Opportunites 


SANITARIAN/ 

MICROBIOLOGIST 

With  a  B.S.  Degree  and  20  years  experience  in  Quality 
Assurance  and  Inspection  seeks  position  as  a  Quality 
Assurance/Field  Specialist 

Qualifications  Include: 

•  Registered  Sanitarian  NYS 

•  USDA,  FDA,  GMP 
Regulations 

•  Vendor  and  Sanitation 
Audits 

•  Some  HACCP  Enforcement  &  Implementation 

•  Laboratory  Equipment 
Experience 

•  Electron  Microscopy 
Experience 

•  Pathogen  Isolation  Identification 

Prefer  Northeast  Area 
(But  Would  be  Willing  to  Relocate) 

Please  contact 
Howard  Maiberg 
914-794-8264 


Raadar  5arvka  No.  305 
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□  The  Bulk  Milk  Hauler:  Protocol  &  Procedures  -  (8  minute  videotape).  Teaches  bulk  milk  haulers  how  they  contribute  to  quality 
milk  produaion.  Special  emphasis  is  given  to  the  hauler's  role  in  proper  milk  sampling,  sample  care  procedures,  and  understanding 
test  results.  (Iowa  State  University  Extension) 


Q  Causes  of  Milkfat  Test  Variations  and  Depressions  •  (140  slides-tape-script-30  minutes).  This  set  illustrates  the  many  factors 
involved  in  causing  milkfat  test  variations  or  depressions  in  your  herd,  including  feeding,  management,  stage  of  lactation,  age  of 
samples,  handling  of  samples,  and  testing  procedures.  The  script  was  reviewed  by  field  staff,  nutritionists,  laboratory  personnel  and 
county  extension  staff.  It  is  directed  to  farmers,  youth  and  allied  industry.  (Penn  State-1982) 

□  Cold  Hard  Facts  -  This  video  is  recommended  for  training  personnel  associated  with  processing,  transporting,  warehousing,  whole¬ 
saling  and  retailing  frozen  foods.  It  contains  pertinent  information  related  to  good  management  practices  necessary  to  ensure  high 
quality  frozen  foods.  (National  Frozen  Food  Association) 

□  Controlling  Volumes  and  Fat  Losses  -  (110  slides-tape-script-30  minutes).  Keeping  milk  volume  and  product  loss  from  farm  to 
supermarket  of  fluid  dairy  products  is  discussed.  This  set  was  done  with  the  cooperation  of  the  dairy  industry  who  reviewed  the 
script  and  provided  opportunities  to  take  pictures.  It  is  designed  to  be  used  by  milk  plants  for  their  processing  personnel,  regulatory 
representatives,  fleld  staff  and  milk  haulers.  (Penn  State-1982) 

□  Ether  Extraction  Method  for  Determination  of  Raw  Milk  -  (26  minute  video).  Describes  the  ether  extraction  procedure  to 
measure  milkfat  in  dairy  products.  Included  is  an  explanation  of  the  chemical  reagents  used  in  each  step  of  the  process.  (CA-1990) 

□  The  Farm  Bulk  Milk  Hauler  •  (135  slides-tape-script-30  minutes).  This  set  covers  the  complete  procedure  for  sampling  and 
collecting  milk  from  farms.  Each  step  is  shown  as  it  starts  with  the  hauler  entering  the  farm  lane  and  ends  when  he  leaves  the  milk 
house.  Emphasis  is  on  universal  sampling  and  automated  testing.  Funds  to  develop  this  set  were  provided  by  The  Federal  Order 
#36  Milk  Market  Administrator.  (Penn  State-1982) 

□  Frozen  Dairy  Products  -  (27  minute  videotape).  Developed  by  the  California  Department  of  Food  and  Agriculture.  Although  it 
mentions  the  importance  of  frozen  desserts,  safety  and  checking  ingredients;  emphasis  is  on  what  to  look  for  in  a  plant  inspection. 
Everything  florn  receiving,  through  processing  and  cleaning  and  sanitizing  is  outlined,  concluded  with  a  quality  control  program. 
Directed  to  plant  workers  and  supervisors,  it  shows  you  what  should  be  done.  (CA-1987) 

□  The  Gerfoer  Butterfat  Test  -  (7  minute  video).  Describes  the  Gerber  milkfat  test  procedure  for  dairy  products  and  compares  it  to 
the  Babcock  test  procedure.  (CA-1990) 

□  High-Temperature,  Short-Time  Pasteurizer  -  (59  minute  videotape).  Provided  by  the  Dairy  Division  of  Borden,  Inc.  It  was 
developed  to  train  pasteurizer  operators  and  is  well  done.  There  are  seven  sections  with  the  first  covering  the  twelve  components 
of  a  pasteurizer  and  the  purpose  and  operation  of  each.  The  upe  provides  the  opportunity  for  discussion  after  each  section  or 
continuous  running  of  the  videotape.  Flow  diagrams,  processing  and  cleaning  are  covered.  (Borden,  Inc.,  59-min.-1986) 

□  The  How  and  Why  of  Dairy  Farm  Inspections  -  (1 10  slides-tape-script-15  minutes).  This  was  developed  at  the  request  of  seven 
northeast  dairy  cooperatives  and  with  their  financial  support.  Emphasis  is  on  clean  cows,  facilities  and  equipment  and  following 
proper  procedures.  Regulatory  agencies  cooperated  in  reviewing  the  script  and  taking  pictures.  This  was  developed  for  burners, 
youth  and  allied  industry.  (Perm  State- 1984) 

□  Mastitis  Prevention  and  Control  -  (2-45  minute  videos).  This  video  is  ideal  for  one-on-one  or  small  group  presentations.  Section 
titles  include;  Mastitis  Pathogens,  Host  Defense,  Monitoring  Mastitis,  Mastitis  Therapy,  Recommended  Milking  Procedures,  Postmilking 
Teat  Dip  Protocols,  Milk  (Quality,  Milking  Systems.  (Nasco) 

□  Milk  Plant  Sanitation:  Chemical  Solution  •  (13  minute  video).  This  explains  the  proper  procedure  required  of  laboratory  or  plant 
personnel  when  performing  chemical  titration  in  a  dairy  plant.  Five  major  titration  are  reviewed  ...  alkaline  wash,  presence  of  chlorine 
and  iodophor,  and  caustic  wash  and  an  acid  wash  in  a  HTST  system.  Emphasis  is  also  placed  on  record  keeping  and  employee  safety. 

□  Milk  Processing  Plant  Inspection  Procedures  -  (15  minute  videotape).  Developed  by  the  California  Department  of  Food  and 
Agriculture.  It  covers  pre  and  post  inspection  meeting  with  management,  but  emphasis  is  on  inspection  of  all  manual  and  cleaned 
in  place  equipment  in  the  receiving,  processing  and  Ailing  rooms.  CIP  systems  are  checked  along  with  recording  charts  and  employee 
locker  and  restrooms.  Recommended  for  showing  to  plant  workers  and  supervisors.  (CA-1986) 

□  Pasteurizer:  Design  and  Regulation  -  (15  1/2  minute  videotape).  This  tape  provides  a  sununary  of  the  public  health  reasons  for 
pasteurization  and  a  nonlegal  definition  of  pasteurization.  The  components  of  an  HTST  pasteurizer,  elements  of  design,  flow-through 
diagram  and  legal  controls  are  discussed. 

□  Pasteurizer  Operation  -  (10  1/2  minute  videotape).  This  tape  provides  a  summary  of  the  operation  of  an  HTST  pasteurizer  from 
start-up  with  hot  water  sanitization  to  product  pasteurization  and  shut-down.  There  is  an  emphasis  on  the  legal  documentation 
required. 
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□  Processing  Fluid  Milk  •  (140  slides-script-tape-30  minutes).  It  was  developed  to  train  processing  plant  personnel  on  preventing  food 
poisoning  and  spoilage  bacteria  in  fluid  dairy  products.  Emphasis  is  on  pfxxressing  procedures  to  meet  federal  regulations  and 
standards.  Processing  procedures,  pasteurization  times  and  temperatures,  purposes  of  equipment,  composition  standards,  and  clean¬ 
ing  and  sanitizing  are  covered.  Primary  emphasis  is  on  facilities  such  as  drains  and  floors,  and  filling  equipment  to  prevent  post¬ 
pasteurization  contamination  with  spoilage  or  food  poisoning  bacteria.  It  was  reviewed  by  many  industry  i^ant  operators  and 
regulatory  agents  and  is  directed  to  plant  workers  and  management.  (Penn  State-1987) 

□  Safe  Milk  Hauling  -  You're  the  Key  -  (34  minute  videotape).  Recommended  for  anyone  who  samples,  measures  and  collects  milk 
from  dairy  farms.  The  purpose  of  ^is  tape  is  to  acquaint  milk  handlers  with  the  proper  procedu^  for  sampling  and  picking  up 
milk  at  the  farm  and  delivering  it  safely  to  the  handling  plant.  This  tape  provides  an  excellent  review  for  experienced  milk  haulers 
and  shows  step-by-step  procedures  for  novice  milk  haulers.  (Cornell  University) 

□  3-A  Symbol  Council  -  (8  minutes).  A  video  which  was  developed  to  make  people  in  the  dairy  and  food  industries  aware  of  the 
3-A  program  and  its  objectives. 

□  10  Points  to  Dairy  Quality  -  (10  videos).  Provides  in-depth  explanation  of  a  critical  control  point  in  the  residue  prevention  protocol. 
Illustrated  with  on-farm,  packing  plant,  and  milk-receiving  plant  scenes  as  well  as  interviews  of  producers,  practicing  veterinarians, 
regtilatory  officials  and  others.  (Dairy  Quality  Assurance) 


- FOOD - 

□  BISSC  -  A  Sign  of  Our  Times  -  (video).  The  presentation  was  prepared  by  the  Baking  Industry  Sanitary  Standards  Comminee.  The 
purpose  of  BISSC,  formed  in  1949  by  six  of  the  national  organizations  serving  the  baking  industry,  is  to  develop  and  publish  voluntary 
standards  for  the  design  and  construction  of  bakery  equipment.  Those  Standards  are  now  recognized  as  the  definitive  sanitation 
standards  for  equipment  used  in  the  baking  industry. 

□  Close  Encounters  of  the  Bird  Kind  -  (18  minute  videotape).  A  humorous  but  in-depth  look  at  Salmonella  bacteria,  their  sources, 
and  their  role  in  food-borne  disease.  A  modem  poultry  processing  plant  is  visited,  and  the  primary  processing  steps  and  equipment 
are  examined.  Potential  sources  of  Salmonella  contamination  are  identified  at  the  different  stages  of  production  along  with  the 
control  techniques  that  are  employed  to  insure  safe  poultry  products.  (Topek  Products,  Inc.) 

□  Food  Irradiation  -  (30  minutes).  Introduces  viewers  to  food  irradiation  as  a  new  preservation  technique.  Illustrates  how  food 
irradiation  can  be  used  to  prevent  spoilage  by  microorganisms,  destruction  by  insects,  overripening,  and  to  reduce  the  need  for 
chemical  food  additives.  The  food  irradiation  process  is  explained  and  benefits  of  the  process  are  highlighted.  (Tumelle  Productions, 
Inc.) 

□  Food  (Quality,  Food  Safety,  and  You!  -  (80  slides,  script,  and  cassene  upe).  This  is  an  educational  program  designed  for  consumers. 
The  presentation  deals  with  the  role  of  the  consumer  in  maintaining  the  freshness,  quality  and  safety  of  food  in  the  home.  It  is 
intended  for  use  by  home  economists,  dieticians,  cooperative  extension  agents  and  others  interested  in  food  quality  and  safety. 
(Cornell  University) 

□  Food  Safe— Food  Snoart— HACCP  and  its  Application  to  the  Food  Industry  -  (2-l6  minute  video  modules).  Module  1  -  Introduces 
the  seven  principles  of  HACCP  and  their  application  to  the  food  industry.  Viewers  will  learn  about  the  HACCP  system  and  how  it 
is  used  in  the  food  industry  to  provide  a  safe  food  supply.  Module  2  -  Provides  guidance  on  how  to  design  and  implement  a  HACCP 
system.  It  is  intended  for  individuals  with  the  responsibility  of  setting  up  a  HACCP  system.  (Alberta  Agriculture,  Food  and  Rural 
Development) 

□  Food  Safe  -  Series  I  -  (4-10  minute  videos).  (1)  “Receiving  &  Storing  Food  Safely”,  details  for  food-service  workers  the  procedures 
for  performing  sight  inspections  for  the  general  conditions  of  food,  including  a  discussion  of  food  labeling  and  government  approval 
stamps.  (2)  “Food-service  Facilities  and  Equipment”,  outlines  the  requirements  for  the  proper  cleaning  and  sanitizing  of  equipment 
used  in  food  preparation  areas.  Describes  the  type  of  materials,  design,  and  proper  maintenance  of  this  equipment.  (3)  “Microbiok^ 
for  Food-service  Workers”,  provides  a  basic  understanding  of  the  microorganisms  which  cause  food  spoilage  and  food-bome  illness. 
This  program  describes  bacteria,  viruses,  protozoa,  and  parasites  and  the  conditions  which  support  their  growth.  (4)  “Food-service 
Housekeeping  and  Pest  Control”,  emphasizes  cleanliness  as  the  basis  for  all  pest  control.  Viewers  learn  the  habits  and  life  cycles  of 
flies,  cockroaches,  rats,  and  mice.  (Perennial  Education) 

□  Food  Safe  -  Series  n  -  (4-10  minute  videos).  Presents  case  histories  of  food-bome  disease  involving  (1)  Staphylococcus  aureus, 
(sauces)  (2)  Salmonella,  (eggs)  (3)  Campylobacter,  and  (4)  Clostridium  botulinum.  Each  tape  demonstrates  errors  in  preparation, 
holding  or  serving  food;  describes  the  consequences  of  those  actions;  reviews  the  procedures  to  reveal  the  cause  of  the  illness;  and 
illustrates  the  correct  practices  in  a  step-by-step  demonstration.  These  are  excellent  tapes  to  use  in  conjunction  with  hazard  analysis 
critical  control  point  training  programs.  (Perennial  Education) 

□  Food  Safe  •  Series  m  -  (4-10  minute  videos).  More  case  histories  of  food-bome  disease.  This  set  includes  (1)  Hepatitis  “A”,  (2) 
Staphylococcus  Aureus  (meats),  (3)  Bacillus  Cereus,  and  (4)  Salmonella  (meat).  Viewers  will  learn  typical  errors  in  the  preparation, 
holding  and  serving  of  food.  Also  included  are  examples  of  correct  procedures  which  will  reduce  the  risk  of  food  contamination. 
(Perennial  Education) 

□  Food  Safety  is  No  Mystery  -  (34  minute  videoupe).  This  is  an  excellent  training  visual  for  food-service  workers.  It  shows  the  proper 
ways  to  prepare,  handle,  serve  and  store  food  in  actual  restaurant,  school  and  hospital  situations.  A  policeman  sick  from  food 
poisoning,  a  health  department  sanitarian,  and  a  food-service  worker  with  all  the  bad  habits  are  featured.  The  latest  recommendations 
on  personal  hygiene,  temperatures,  cross-contamination,  and  stor^e  of  foods  are  included.  (USDA-1987)  Available  in  Spanish. 
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Q  Food  Safety:  For  Goodness  Sake,  Keep  Food  Safe  -  (15  minute  videotape).  Teaches  foodhandlers  the  fundamentals  of  safe 
food  handling.  The  upc  features  the  key  elements  of  cleanliness  and  sanitation,  including:  good  personal  hygiene,  maintaining 
proper  food  product  temperature,  preventing  time  abuse,  and  potential  sources  of  food  contamirution.  (Iowa  State  University 
Extension) 

□  HACCP:  Safe  Food  Handling  Techniques  •  (22  minute  videotape).  The  video  highlights  the  primary  causes  of  food  poisoning  and 
emphasizes  the  importance  of  self-inspection.  An  explanation  of  potentially  hazardous  foods,  cross-contamination,  and  temperature 
control  is  provided.  The  main  focus  is  a  detailed  description  of  how  to  implement  a  Hazard  Analysis  Critical  Control  Point  (HACCP) 
program  in  a  food-service  operation.  A  leader's  guide  is  provided  as  an  adjunct  to  the  tape.  (The  Canadian  Restaurant  &  Foodservices 
Association) 

□  Is  What  You  Order  What  You  Get?  Seafood  Integrity  •  (18  minute  videotape).  Teaches  seafood  department  employees  about 
seafood  safety  and  how  they  can  help  insure  the  integrity  of  seafood  sold  by  retail  food  markets.  Key  points  of  interest  are  cross¬ 
contamination  control,  methods  and  criteria  for  receiving  seafood  and  determining  product  quality,  and  knowing  how  to  identify  fish 
and  seafood  when  unapproved  substitutions  have  been  made.  (The  Food  Marketing  Institute) 

□  Northern  Delict  -  From  Canada  to  the  Woiid  -  A  promotional  video  that  explores  the  wide  variety  of  foods  and  beverages 
produced  by  the  Canadian  food  industry.  General  in  nature,  this  tape  presents  an  overview  of  Canada's  food  industry  and  its 
contribution  to  the  world's  food  supply.  (Temelle  Production,  Ltd.) 

□  Proper  Handling  of  Peracidic  Acid  -  (15  minute  videotape).  Introduces  paracidic  acid  as  a  chemical  sanitizer  and  features  the 
various  precautions  needed  to  use  the  product  safely  in  the  food  industry. 

Q  Purely  Coincidental  -  (20  minute  video).  A  parody  that  shows  how  food-borne  illness  can  adversely  affect  the  lives  of  families  that 
are  involved.  The  movie  compares  improper  handling  of  dog  food  in  a  manufacturing  plant  that  causes  the  death  of  a  family  pet 
with  improper  handling  of  human  food  in  a  manufacturing  plant  that  causes  a  child  to  become  ill.  Both  cases  illustrate  how  handling 
errors  in  food  production  can  produce  devastating  outcomes.  (The  Qtiaker  Oats  Company)  Available  in  Spanish. 

□  On  the  Front  Line  -  (18  minute  video).  A  training  video  pertaining  to  sanitation  fundamentals  for  vending  service  personnel. 
Standard  cleaning  and  serving  procedures  for  cold  food,  hot  beverage  and  cup  drink  vending  machines  are  presented.  The  video 
emphasizes  specific  cleaning  and  serving  practices  which  are  important  to  food  and  beverage  vending  operations.  (National  Auto¬ 
matic  Merchandising  Association)  Available  in  Spanish. 

□  On  the  Line  -  (30  minute  VHS  videocassette).  This  was  developed  by  the  Food  Processors  Institute  for  training  food  processing  plant 
employees.  It  creates  an  awareness  of  quality  control  and  regulations.  Emphasis  is  on  personal  hygiene,  equipment  cleanliness  and 
good  housekeeping  in  a  food  plant.  It  is  recommended  for  showing  to  both  new  and  experienced  workers. 

□  100  Degrees  of  Doom ...  The  Time  and  Temperature  Caper  -  (14  minute  videotape).  Video  portraying  a  private  eye  tracking  down 
the  cause  of  a  Salmonella  poisoning.  Temperature  control  is  emphasized  as  a  key  factor  in  preventing  food-borne  illness.  (Educational 
Communications,  Inc.) 

□  Pest  Control  in  Seafood  Processing  Plants  ■  (26  minute  videotape).  Videoupe  which  covers  procedures  to  control  flies,  roaches, 
mice,  rats  and  other  common  pests  associated  with  food  processing  operations.  The  tape  will  familiarize  plant  personnel  with  the 
basic  characteristics  of  these  pests  and  the  potential  hazards  associated  with  their  presence  in  food  operations. 

□  Principles  of  Warehouse  Sanitation  -  (33  minute  video).  This  videotape  gives  a  clear,  concise  and  complete  illustration  of  the 
principles  set  down  in  the  Food,  Drug  and  Cosmetic  Act  and  in  the  Good  Manufacturing  Practices,  as  well  as  supporting  legislation 
by  individual  states.  (American  Institute  of  Baking) 

□  Product  Safety  and  Shelf  Life  -  (40  minute  videoupe).  Developed  by  Borden  Inc.,  this  videoupe  was  done  in  three  sections  with 
opportunity  for  review.  Emphasis  is  on  providing  consumers  with  good  products.  One  section  covers  off-flavors,  another  product 
problems  caused  by  plant  conditions,  and  a  third  the  need  to  keep  products  cold  and  fresh.  Procedures  to  assure  this  are  outlined, 
as  shown  in  a  plant.  Well  done  and  directed  to  plant  workers  and  supervisors.  (Borden- 1987) 

□  Safe  Food:  You  Can  Make  a  Difference  -  (25  minute  videotape).  A  training  video  for  food-service  workers  which  covers  the 
fundamentals  of  food  safety.  An  explanation  of  proper  food  temperature,  food  storage,  cross-contamination  control,  cleaning  and 
sanitizing,  and  handwashing  as  methods  of  food-lrame  illness  control  is  provided.  The  video  provides  an  orienution  to  food  safety 
for  professional  foodhandlers.  (Tacoma-Pierce  County  Health  Department) 

Q  Safe  Handwashing  -  (15  minute  videotape).  Twenty-five  percent  of  all  food-borne  illnesses  are  traced  to  improper  handwashing.  The 
problem  is  not  just  that  handwashing  is  not  done,  the  problem  is  that  it's  not  done  properly.  This  training  video  demonstrates  the 
“double  wash”  technique  developed  by  Dr.  O.  Peter  Snyder  of  the  Hospiulity  Institute  for  Technology  and  Management.  Dr.  Snyder 
demonstrates  the  procedure  while  reinforcing  the  microbiological  reasons  for  keeping  hands  clean.  (Hospitality  Institute  for  Tech¬ 
nology  and  Maiugement) 

Q  Sanitation  for  Seafood  Processing  Personnel  -  A  training  video  suited  for  professional  foodhandlers  working  in  any  type  of  food 
manufacturing  plant.  The  film  highlights  Good  Manufacturing  Practices  and  their  role  in  assuring  food  safety.  The  professional  food- 
handler  is  introduced  to  a  variety  of  sanitation  topics  including:  1)  foodhandlers  as  a  source  of  food  contamination,  2)  personal 
hygiene  as  a  means  of  preventing  food  contamination,  3)  approved  food  storage  techniques  including  safe  storage  temperatures,  4) 
sources  of  cross-contamination,  5)  contamination  of  food  by  insects  and  rodents,  6)  garbage  handling  and  pest  control,  and  7)  design 
and  location  of  equipment  and  physical  facilities  to  facilitate  cleaning. 
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□  Sanitizing  for  Safety  -  (17  minute  video).  Provides  an  introduction  to  basic  food  safety  for  professional  foodhandlers.  A  training 
pamphlet  and  quiz  accompany  the  tape.  Although  produced  by  a  chemical  supplier,  the  tape  contains  minimal  commercialism  and 
may  be  a  valuable  tool  for  training  new  employees  in  the  food  industry.  (Indiana  -1990) 

Q  Seafood  Q  &  A  -  (20  minute  VHS).  Anyone  who  handles  seafood,  from  processor  to  distributor  to  retail  and  food  service,  must  be 
prepared  to  answer  questions  posed  by  customers.  This  tape  features  a  renowned  nutritionist  and  experts  from  the  Food  &  Drug 
Administration,  the  National  Marine  Fisheries  Service,  and  the  National  Fisheries  Institute  who  answer  a  full  rai^e  of  questions  about 
seafood  safety.  Excellent  to  educate  and  train  employees  about  seafood  safety  &  nutrition.  (National  Fisheries  Institute) 

□  SERVSAFE*  Serving  Safe  Food  -  (Four  videotapes).  This  video  series  illustrates  and  reinforces  important  food  safety  practices  in  an 
informative  and  entertaining  manner.  The  material  is  presented  in  an  easy  to  understand  format,  making  it  simpler  for  employees 
to  learn  and  remember  this  essential  information.  Each  video  includes  a  leader's  guide  that  provides  all  the  information  managers 
need  to  direct  a  productive  training  session.  (Educational  Foundation  of  the  National  Resuurant  Association) 

□  SERVSAFE*  Serving  Safe  Food  Second  Edition  •  (Six  videotapes).  The  program  still  covers  all  the  major  areas  of  food  safety 
training,  but  there  is  an  added  emphasis  on  training  employees  to  follow  HACCP  procedures.  The  second  edition  pn^ram  includes 
an  Employee  Guide,  Leader’s  Guide  and  six  instructional  videos.  (Educational  Foundation  of  the  National  Resuurant  Association) 

□  Supermarket  Sanitation  Program  •  “Cleaning  and  Sanitizing”  -  (12.5  minute  videoupe).  Contains  a  full  range  of  cleaning  and 
sanitizing  information  with  minimal  emphasis  on  product.  Designed  as  a  basic  training  program  for  supermarket  mans^ers  and 
employees. 

Q  Supermarket  Sanitation  Program  -  “Food  Safety”  -  (10.5  minute  videoupe).  Contains  a  full  range  of  basic  saniution  information 
with  minimal  emphasis  on  product.  Filmed  in  a  supermarket,  the  video  is  designed  as  a  basic  program  for  manager  training  and  a 
program  to  be  used  by  managers  to  train  employees. 

□  Wide  Woiid  of  Food-Service  Brushes  -  An  18  minute  video  upe  that  discusses  the  importance  of  cleaning  and  sanitizing  as  a  means 
to  prevent  and  control  food-bome  illness.  Special  emphasis  is  given  to  proper  cleaning  and  sanitizing  procedures  and  the  importaiKe 
of  having  properly  designed  and  constructed  equipment  (brushes)  for  food  prepantion  and  equipment  cleaning  operations. 

□  Your  Health  in  Our  Hands  -  Our  Health  in  Yours  ■  (8  minute  videoupe).  For  professional  foodhandlers,  the  tape  covers  the  do's 
and  don'ts  of  foodhandling  as  they  relate  to  personal  hygiene,  temperature  control,  safe  storage  and  proper  saniution.  (Jupiter  Video 
Production) 


- - ENVIRONMENTAL - 

□  The  ABC's  of  Clean  -  A  Handwashing  &  Cleanliness  Program  for  Early  Childhood  Programs  -  For  early  childhood  program 
employees.  This  upe  illustrates  how  proper  handwashing  and  clean  hands  can  contribute  to  the  infection  control  program  in  daycare 
centers  and  other  early  childhood  programs.  (The  Soap  &  Detergent  Ass'n.) 

□  Acceptable  Risks?  •  (16  minute  VHS).  Accidents,  deliberate  misinformation,  and  the  rapid  proliferation  of  nuclear  power  plants  have 
created  increased  fears  of  improper  nuclear  waste  disposal,  accidents  during  the  transporution  of  waste,  and  the  release  of  radioactive 
effluents  from  plants.  The  program  shows  the  occurrence  of  sutistically  anomalous  leukemia  clusters;  governmental  testing  (rf  marine 
organisms  and  how  they  absorb  radiation;  charts  the  kinds  and  amounts  of  naturai  and  man-made  radiation  to  which  man  is  sul^ect; 
and  suggests  there  is  no  easy  solution  to  balancing  our  fears  to  nuclear  power  and  our  need  for  it.  (Films  for  the  Humanitites  & 
Sciences,  Inc.) 

□  Air  Pollution:  Indoor  -  (26  minute  VHS).  Indoor  air  pollution  is  in  many  ways  a  seif-induced  problem  ...  which  makes  it  no  easier 
to  solve.  Painting  and  other  home  improvements  have  introduced  pollutants,  thermal  insulation  and  other  energy-saving  and  water¬ 
proofing  devices  have  trapped  the  pollutants  inside.  The  result  is  that  air  pollution  inside  a  modem  home  can  be  worse  than  inside 
a  chemicai  plant.  (Films  for  the  Humanities  &  Sciences,  Inc.) 

□  Asbestos  Awareness  -  (20  minute  videotape).  This  videotape  discusses  the  major  types  of  asbestos  and  their  current  and  past  uses. 
Emphasis  is  given  to  the  health  risks  associated  with  asbestos  exposure  and  approved  asbestos  removal  abatement  techniques 
(Industriai  Training,  Inc.) 

□  Down  in  the  Dumps  -  (26  minute  VHS).  Garbage  is  no  laughing  matter.  The  fact  is  that  we  are  rutming  out  of  space  to  dump  the 
vast  amounts  of  waste  we  create  each  day.  Since  many  of  the  former  methods  of  disposai  are  envirotunentally  unacceptable,  what 
are  we  to  do?  The  program  examines  the  technological  approaches  to  the  garbage  dilemma,  including  composting,  resource  recovery, 
and  high-tech  incinerators,  and  public  reaction  to  the  creation  of  new  waste  treatment  facilities.  (Films  for  the  Humanities  &  Sciences, 
Inc.) 

□  EPA  Test  Methods  for  Freshwater  EEfluent  Toxicity  Tests  (using  Ceriodaphnla)  -  (22  minute  tape).  Demonstrates  the 
Ceriodaphnia  7-Day  Survivai  and  Reproduction  Toxicity  Test  and  how  it  is  used  to  monitor  and  evaluate  effluents  for  their  toxicity 
to  biota  and  their  impact  on  receiving  waters  and  the  establishment  of  NPDES  permit  limitations  for  toxicity.  The  tape  covers  the 
general  procedures  for  the  test  including  how  it  is  set  up,  started,  monitored,  renewed  and  terminated. 

□  EPA  Test  Methods  for  Freshwater  Effluent  Toxicity  Tests  (using  Fathead  Minnow  Larva)  -  (15  minute  rape).  A  training  rape 
that  teaches  environmental  professionals  about  the  Fathead  Minnow  Larval  Survival  and  Growth  Toxicity  Test.  The  method  described 
is  found  in  an  EPA  document  entitled,  “Short  Term  Methods  for  Estimating  the  Chronic  Toxicity  of  Effluents  &  Receiving  Waters  to 
Freshwater  Organisms.”  The  tape  demonstrates  how  fathead  miiuiow  toxicity  tests  can  be  used  to  monitor  and  evaluate  effltients 
for  their  toxicity  to  biota  and  their  impact  on  receivii^  waters  and  the  establishment  of  NPDES  permit  limitations  for  toxicity. 
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□  Food-Senrice  Disposables:  Should  I  Feel  Guilty?  -  (11  1/2  minute  videotape).  The  video,  produced  by  the  Food-service  & 
Packaging  Institute,  Inc.,  national  trade  association  of  manufacturers  and  suppliers  of  single  service  articles  for  food  service  and 
packaging,  examines  such  issues  as  litter,  solid  waste,  recycling,  composting  and  proteaion  of  the  earth's  ozone  layer,  makes  for  an 
excellent  disctission  opener  on  the  theme  of  conservation  of  natural  resources  (trees,  fresh  water  and  energy)  and  the  environmental 
trade-offs  (convenience,  sanitation  and  family  health)  that  source  reduction  necessarily  entails.  (Foodservice  &  Packaging  Institute, 
Inc.) 

Q  Gaibs^e:  The  Movie  -  (24  1/2  minute  videotape).  A  fascinating  look  at  the  solid  waste  problem  and  its  impact  on  the  environment. 
Viewers  arc  introduced  to  landffUs,  incinerators,  recycling  plants  and  composting  operations  as  solid  waste  management  solutions. 
Problems  associated  with  modem  landfills  are  identified  and  low-impact  alternatives  such  as  recycling,  reuse,  and  source  reduction 
arc  examined.  (Churchill  Films) 

□  Global  Warming:  Hot  Times  Ahead?  -  (23  minute  videotape).  An  informative  video  tape  program  that  explores  the  global  warming 
phenomenon  and  some  of  the  devastating  changes  it  may  cause.  This  program  identifies  greenhouse  gases  and  how  they  are 
produced  by  human  activities.  Considered  are:  energy  use  in  transportation,  industry  and  home;  effects  of  deforestation,  planting 
of  trees  and  recycling  as  means  of  slowing  the  build-up  of  greenhouse  gases.  (Churchill  Films) 

□  Kentucky  Public  Swimming  Pool  and  Bathing  Facilities  •  (38  minute  videotape).  It  was  developed  by  the  Lincoln  Trail  District 
Health  Department  in  Kentucky  and  includes  all  of  their  state  regulations  which  may  be  different  from  other  states,  provinces  and 
countries.  It  was  very  well  done  and  could  be  used  to  train  those  responsible  for  operating  pools  and  waterfront  bath  facilities.  All 
aspects  are  included  of  which  we  are  aware,  including  checking  water  conditions  and  filtration  methods.  (1987) 

□  Putting  Aside  Pesticides  -  (26  minute  VHS).  This  program  probes  the  long-term  effects  of  pesticides  and  explores  alternative  pest- 
control  efforts;  biological  pesticides,  genetically-engineered  microbes  that  kill  objectionable  insects,  the  use  of  natural  insect  preda¬ 
tors,  and  the  cross-breeding  and  genetic  engineering  of  new  plant  strains  that  produce  their  own  anti-pest  toxins.  (Films  for  the 
Humanities  &  Sciences,  Inc.) 

□  Radon  -  (26  minute  VHS).  This  program  looks  at  the  possible  health  implications  of  radon  pollution,  methods  homeowners  can  use 
to  detect  radon  gas  in  their  homes,  and  what  can  be  done  to  minimize  hazards  once  they  are  found. 

□  RCRA  -  Hazardous  Waste  -  (19  minute  video).  This  videotape  explains  the  dangers  associated  with  hazardous  chemical  handling 
and  discusses  the  major  hazardous  waste  handling  requirements  presented  in  the  Resource  Conservation  and  Recovery  Act.  Gndustrial 
Training,  Inc.) 

□  The  New  Superfimd:  What  It  is  &  How  it  Works  -  A  six-hour  lutional  video  conference  sponsored  by  the  EPA.  Target  audiences 
include  the  general  public,  private  industry,  emergency  responders  and  public  interest  groups.  The  series  features  six  videotapes  that 
review  and  highlight  the  following  issues: 

□  Tape  1  •  Changes  in  the  Remediai  Process:  Clean-up  Standards  and  State  Involvement  Requirements  -  (62  minute  videotape). 
A  general  overview  of  the  Superfund  Amendments  and  Reauthorization  Act  (SARA)  of  1986  and  the  challenge  of  its  implementation. 
The  remedy  process  —long-term  and  permanent  clean-up  -  is  illustrated  step-by-step,  with  emphasis  on  the  new  mandatory  clean¬ 
up  schedules,  preliminary  site  assessment,  petition  procedures  and  the  hazard  ranking  system/National  Priority  List  revisions.  The 
major  role  of  state  and  local  government  involvement  and  responsibility  is  stressed. 

□  Tape  2  -  Changes  in  the  Removal  Process:  Removal  and  Additional  Program  Requirements  -  (48  minute  videotape).  The 
removal  process  is  a  short  term  action  and  usually  an  immediate  response  to  accidents,  fires  and  illegally  dumped  hazardous 
substances.  This  program  explains  the  changes  that  expand  removal  authority  and  require  procedures  consistent  with  the  goals  of 
remedial  action. 

□  Tape  3  -  Enforcement  and  Federal  Facilities  (52  minute  videotape).  Who  is  responsible  for  SARA  clean-up  costs?  Principles  of 
responsible  party  liability;  the  difference  between  strict,  joint  and  several  liability;  and  the  issue  of  the  innocent  landowner  are 
discussed.  Superfiind  enforcement  tools-  mixed  funding,  De  Minimis  settlements  and  the  new  nonbinding  preliminary  allocations  of 
responsibility  (NBARs)  are  explained. 

□  Tape  4  -  Emergency  Preparedness  and  Community  Right-To-Know  -  (48  minutes).  A  major  part  of  SARA  is  a  free-standing  act 
known  as  Title  ni:  llie  Emergency  Planning  and  Community  Right-To-Know  Act  of  1986,  requiring  federal,  state,  and  local  govern¬ 
ments  and  industry  to  work  together  in  developing  local  emergency  preparedness/response  plans.  This  program  discusses  local 
emergency  platming  committee  requirements,  emergency  notification  procedures,  and  specifications  on  community  right-to-know 
reporting  requirements,  such  as  using  OSHA  Material  Safety  Data  Sheets,  the  emergency  &  hazardous  chemical  inventory  and  the  toxic 
chemical  release  inventory. 

□  Tape  5  -  Underground  Stor:^  Tank  Trust  Fund  and  Response  Program  -  (21  minutes).  Another  addition  to  SARA  is  the  Leaking 
Underground  Storage  Tank  (LUST)  Trust  Fund.  One  half  of  the  U.S.  population  depends  on  ground  water  for  drinking  —  and  EPA 
estimates  that  as  many  as  200,000  underground  storage  tanks  are  corroding  and  leaking  into  our  ground  water.  This  program 
discusses  how  the  LUST  Trust  Fund  will  be  used  by  EPA  and  the  states  in  responding  quickly  to  contain  and  clean-up  LUST  releases. 
Also  covered  is  state  enforcement  and  action  requirements,  and  owner/operator  responsibility. 

□  Tape  6  -  Research  and  Development/Closing  Remarks  -  (33  minutes).  An  important  new  mandate  of  the  new  Superfund  is  the 
technical  provisions  for  research  and  development  to  create  more  permanent  methods  in  handling  and  disposing  of  hazardous  wastes 
and  mam^ing  hazardous  substances.  This  segment  discusses  the  SITE  (Superfund  Innovative  Technology  Evaluation)  program,  the 
University  Hazardous  Substance  Research  Centers,  hazardous  substance  health  research  and  the  DOD  research,  development  and 
demonstration  management  of  DOD  wastes. 
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□  Sink  A  Germ  •  (10  minute  videotape).  A  presentation  on  the  rationale  and  techniques  for  effective  handwashing  in  health  care 
institutions.  Uses  strong  imagery  to  educate  hospital  personnel  that  handwashing  is  the  single  most  important  means  of  preventing 
the  spread  of  infection.  (The  Brevis  Corp.) 

□  Waste  Not:  Reducing  Hazardous  Waste  -  (35  minute  VHS).  This  tape  looks  at  the  progress  and  promise  of  efforts  to  reduce  the 
generation  of  hazardous  waste  at  the  source.  In  a  series  of  company  profiles,  it  shows  activities  and  programs  within  industry  to 
minimize  hazardous  waste  in  the  production  process.  Waste  Not  also  looks  at  the  obstacles  to  waste  reduction,  both  within  and 
outside  of  industry,  and  considers  how  society  might  further  encourage  the  adoption  of  pollution  prevention,  rather  than  pollution 
control,  as  the  primary  approach  to  the  problems  posed  by  hazardous  waste.  (Umbrella  films) 


-  OTHER  - 

□  Diet,  Nutrition  and  Cancer  -  (20  minute  video).  Investigates  the  relationship  between  a  person's  diet  and  the  risk  of  developii^ 
cancer.  The  film  describes  the  cancer  development  process  and  identifies  various  types  of  food  believed  to  promote  and/or  inMbit 
cancer.  The  film  also  provides  recommended  dietary  guidelines  to  prevent  or  greatly  reduce  the  risk  of  certain  types  of  cancer. 

□  Eating  Defensively:  Food  Safety  Advice  for  Persons  with  Aids  -  (14  1/2  minute  videotape).  While  HIV  infection  and  AIDS  are 
not  acquired  by  eating  foods  or  drinking  liquids,  persons  infected  with  the  AIDS  virus  need  to  be  concerned  about  what  they  eat. 
Foods  can  transmit  bacteria  and  viruses  capable  of  causing  life-threatening  illness  to  persons  infected  with  AIDS.  This  video  provides 
information  for  persons  with  AIDS  on  what  foods  to  avoid  and  how  to  better  handle  and  prepare  foods.  (FDA/CDQ 

□  Ice:  The  Forgotten  Food  -  (14  minute  video).  This  training  video  describes  how  ice  is  made  and  where  the  critical  control  points 
are  in  its  manufacture,  both  in  ice  plants  and  in  on-premises  locations  (convenience  stores,  etc.);  it  documents  the  potential  for  illness 
from  contaminated  ice  and  calls  on  government  to  enforce  good  manuhtctiuing  practices,  especially  in  on-premises  operations  where 
sanitation  deficiencies  are  common.  (Packaged  Ice  Association) 

□  Legal  Aspects  of  the  Tampering  Case  -  (about  a  25-minute,  1/2”  videocassette).  This  was  presented  by  Mr.  James  T.  O’Reilly, 
University  of  Cincinnati  School  of  Law  at  the  fall  1986  Central  States  Association  of  Food  and  Dn%  O^ials  Conference.  He 
emphasizes  three  factors  from  his  police  and  legal  exp>erience  -  know  your  case,  nail  your  case  on  the  perpetrator,  and  spread  the 
word.  He  outlines  specifics  under  each  factor.  This  should  be  of  the  greatest  interest  to  regulatory  sanitarians,  in  federal,  state  and 
local  agencies.  (198'^ 

□  Personal  Hygiene  &  Sanitation  for  Food  Processing  Employees  •  (15  minute  videoupe).  Illustrates  and  describes  the  impor¬ 
tance  of  good  personal  hygiene  and  sanitary  practices  for  people  working  in  a  food  processing  plant. 

Q  Psychiatric  Aspects  of  Product  Tampering  -  (about  a  25  minute,  1/2”  videocassette).  This  was  presented  by  Emanuel  Tanay,  M.D. 
from  Detroit,  at  the  fall  1986  conference  of  CSAFDA.  He  reviewed  a  few  cases  and  then  indicat^  that  abnormal  behavior  is  like  a 
contagious  disease.  Media  stories  lead  to  up  to  1,000  similar  alleged  cases,  nearly  all  of  which  are  false.  Tamper  proof  paclo^ng 
and  recalls  are  essential.  Tampering  and  poisoning  are  characterized  by  variable  motivation,  fraud  and  greed  Law  enforcement 
agencies  have  the  final  responsibilities.  Tamper  proof  conuiners  are  not  the  ultimate  answer.  (1987) 

□  Tampering:  The  Issue  Examined  -  (37  minute  videotape).  Developed  by  Culbro  Machine  Systems,  this  videotape  is  well  done. 
It  is  directed  to  food  processors  and  not  regulatory  sanitarians  or  consumers.  A  number  of  industry  and  regulatory  agency  manage¬ 
ment  explain  why  food  and  drug  containers  should  be  made  tamper  evident.  (Culbro-1987) 
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I  If  you  are  interested  in  checking  out  any  of  our  audio-visuals,  please  fill  out  this  form  with  the  box  or  boxes  checked  as  to  which  | 

I  presentations  you  wish  to  view.  Mail  to:  lAMFES,  Lending  Library,  6200  Aurora  Avenue,  200W,  Des  Moines,  lA  50322.  (Material  I 

I  from  the  Lending  Library  can  be  checked  out  for  two  weeks  only  so  that  others  can  benefit  from  its  use.)  • 

I  lAMFES  MEMBER  ONLY  Date  Mailed: -  I 

■  Name: _  j 

I  Company: _  I 

I  Address:  (For  UPS  Delivery)  I 

I  City: _  Sute/Province: _  Zip  Code: -  i 

I  Country:  _  Daytime  Phone  No. _ _ _  I 
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3-A  Sanitary  Standards  tor  Steam  inlecUon  Heaters 
tor  Milk  and  Milk  Prodncts  Nnmber  61-00 

(Formerly  Nnmber  00-171) 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 

It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary  Standards 
Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Steam  injection  h^ter 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise  as  not 
to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted 
for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions  of  aU 
referenced  documents  cited  herein. 


A  SCOPE 

A1  These  standards  cover  the  sanitary  aspects  of 
steam  injection  heaters  used  to  heat  milk  or  milk 
products  when  the  heater  is  on  processing  equip¬ 
ment  or  in  the  pipelines  conveying  milk  or  milk 
products. 

A2  In  order  to  conform  with  these  3-A  Sanitary 
Standards,  steam  injection  heaters  shall  comply 
with  the  following  design,  material,  and  fabri¬ 
cation  criteria. 

B  DEFINITIONS 

B1  Product:  Shall  mean  milk  and  milk  products. 

B2  Surfaces 

B2.1  Product  Contact  Surfaces:  Shall  mean  all  surfaces 
which  are  exposed  to  the  product  and  surfaces 
from  which  liquids  may  drain,  drop  or  be  drawn 
into  the  product. 

B2.2  Nonproduct  Contact  Surfaces:  Shall  mean  all 
other  exposed  surfaces. 

B3  Cleaning 

B3.1  Mechanical  Cleaning  or  Mechanically 

Cleaned:  Shall  mean  soil  removal  by  impinge¬ 
ment,  circulation  or  flowing  chemical  detergent 
solutions  and  water  rinses  onto  and  over  the 
surfaces  to  be  cleaned  by  mechanical  means  in 
equipment  or  systems  speciffcally  designed  for 
this  purpose. 


C  MATERIALS 

Cl  Metals 

Cl .  1  Product  contact  surfaces  shall  be  of  stainless  steel 

of  the  American  Iron  and  Steel  Institute  (AISO  300 
Series*  or  corresponding  Alloy  Cast  Institute^  (ACI) 
types  (See  Appendix,  Section  E.),  or  metal  which 
is  equal  in  cleanability  to  stainless  steel  of  the 
foregoing  types  and  which  under  conditions  of 
intended  use  is  equally  corrosion  resistant, 
nontoxic  and  nonabsorbent  except  that: 

C2  Nonmetals 

C2. 1  Rubber  and  rubber-like  materials  may  be  used  for 
gaskets,  Orings,  seals  and  parts  having  the 
same  functional  purposes. 

C2.1.1  Rubber  and  rubber-like  materials  when  used  for 
the  above  specified  application(s)  shall  comply 
with  the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Rubber  and  Rubber- 
Like  Materials  Used  as  Product  Contact  Surfaces  in 
Dairy  Equipment,  Number  18-. 

C2.2  Plastic  materials  may  be  used  for  gaskets,  valve 
plugs,  valve  body  liners,  nozzles,  Orings,  seals  and 
parts  having  the  same  functional  purposes. 

C2 . 2 . 1  Plastic  materials  when  used  for  the  above  specified 
application(s)  shall  conform  with  the  applicable 
provisions  of  the  3-A  Sanitary  Standards  for  Mul¬ 
tiple-Use  Plastic  Materials  Used  as  Product  Contact 
Surfaces  for  Dairy  Equipment,  Number  20-. 
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C2.3  Rubber  and  rubber-like  materials  and  plastic 
materials  having  product  contact  surfaces  shall 
be  of  such  composition  as  to  retain  their  surface 
and  conformational  characteristics  when  exposed 
to  the  conditions  encountered  in  the  environment 
of  intended  use  and  in  cleaning  and  bactericidal 
treatment  or  sterilization. 

C2.4  Bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  having  product  contact 
surfaces  shall  be  of  such  composition  as  to  retain 
their  surface  and  conformation  characteristics 
when  exposed  to  the  conditions  encountered  in 
the  environment  of  intended  use  and  in  cleaning 
and  bactericidal  treatment  or  sterilization. 

C2.4.1  The  final  bond  and  residual  adhesive,  if  used,  on 
bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  shall  be  nontoxic^. 

C3  In  a  processing  system  to  be  sterilized  by  heat  and 

operated  at  a  temperature  of  250°F  (121°0  or 
higher,  all  materials  having  product  contact 
surface(s)  used  in  the  construction  of  steam 
injection  heaters  and  nonmetallic  component 
parts  shall  be  such  that  they  can  be  (1)  sterilized 
by  saturated  steam  or  water  under  pressure  (at 
least  15.3  psig  or  106  kPa)  at  a  temperature  of  at 
least  250°F  (121°Q  and  (2)  operated  at  the 
temperature  required  for  processing. 

C4  Nonproduct  Contact  Surfaces 

C4. 1  Nonproduct  contact  surfaces  shall  be  of  corrosion- 

resistant  material  or  material  that  is  rendered 
corrosion  resistant.  If  coated,  the  coating  used 
shall  adhere.  Nonproduct  contact  surfaces  shall 
be  relatively  nonabsorbent,  durable,  and 
cleanable.  Parts  removable  for  cleaning  having 
both  product  contact  and  nonproduct  contact 
surfaces  shall  not  be  painted. 

D  FABRICATION 

D1  Surface  Texture 

Dl.l  All  product  contact  surfaces  shall  have  a  finish  at 

least  as  smooth  as  a  No.  4  ground  finish  on 
stainless  steel  sheets  and  be  free  of  imperfections 
such  as  pits,  folds  and  crevices  in  the  final 
fabricated  form.  (See  Appendix,  Section  F.) 

D2  Permanent  Joints 

D2.1  All  permanent  joints  in  metallic  product  contact 
surfaces  shall  be  continuously  welded.  Welded 
areas  on  product  contact  surfaces  shall  be  at  least 
as  smooth  as  a  No.  4  ground  finish  on  stainless 
steel  sheets,  and  be  free  of  imperfections  such  as 
pits,  folds,  and  crevices. 


D3  Cleaning  and  Inspectibility 

D3.1  Steam  injection  heaters  that  are  to  be  mechanically 

cleaned  shall  be  designed  so  that  the  product 
contact  surfaces  of  the  steam  injection  heater  and 
all  nonremoved  appurtenances  thereto  can  be 
mechanically  cleaned  and  are  easily  accessible 
and  readily  removable  for  inspection  employing 
simple  hand  tools,  if  necessary,  available  to 
operating  or  cleaning  personnel. 

D3.2  Product  contact  surfaces  not  designed  to  be 
mechanically  cleaned  shall  be  accessible  for 
cleaning  and  inspection  when  in  an  assembled 
position  or  when  removed.  Demountable  parts 
shall  be  readily  removable  using  simple  hand 
tools,  if  necessary,  available  to  operating  or 
cleaning  personnel. 

D4  Draining 

D4.1  All  product  contact  surfaces  shall  be  self-draining 
except  for  normal  clingage. 

D5  Fitti]^ 

D5.1  All  sanitary  fittings  and  connections  shall  conform 
with  the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Sanitary  Fittings  for  Milk  and  Milk 
Products,  Number  63*. 

D6  Gaskets 

D6.  1  Gaskets  having  a  product  contact  surface  shall  be 
removable  or  bonded. 

D6.2  Bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  having  product  contact 
surfaces  shall  be  bonded  in  a  manner  that  the 
bond  is  continuous  and  mechanically  sound  so 
that  when  exposed  to  the  conditions  encountered 
in  the  environment  of  intended  use  and  in  cleaning 
and  bactericidal  treatment  or  sterilization  the 
rubber  and  rubber-like  material  or  the  plastic 
material  does  not  separate  from  the  base  material 
to  which  it  is  bonded. 

D6.3  Grooves  in  gaskets  shall  be  no  deeper  than  their 
width. 

D6.4  Gasket  grooves  or  gasket  retaining  grooves  in 
product  contact  surfaces  for  removable  gaskets 
shall  not  exceed  1/4  in.  (6.35  mm)  in  depth  or  be 
less  than  1/4  in.  (6.35  mm)  wide  except  those  for 
standard  O-rings  smaller  than  1/4  in.  (6.35  mm), 
and  those  provided  for  in  Section  D5.1. 

D7  Radii 

D7.1  Allintemalanglesofl35degreescM’lessonproduct 
contact  surfaces,  shall  have  radii  of  not  less  than 
1/4  in.  (6.35  mm)  except  that: 
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D7. 1 . 1  Smaller  radii  may  be  used  when  they  are  required 
for  essential  fimctional  reasons,  such  as  those  in 
bushing  seats.  In  no  case  shall  such  radii  be  less 
than  1/32  in.  (0.794  mm). 

D7.1.2  The  radii  in  gasket  grooves,  gasket  retaining 
grooves,  or  grooves  in  gaskets,  shall  be  not  less 
than  {1/8  in.  (3.18mm)except  for  those  standard, 
1/4  in.  (6.35  mm)  and  smaller  Orings,  and  those 
provided  for  in  Section  D5.1. 

D7. 1 .3  The  radii  in  grooves  for  standard  1/4  in.  (6.35  mm) 
Orings  shall  not  be  less  than  3/32  in.  (2.38  mm) 
and  for  standard  1/8  in.  (3.18mm)0-ringsshallbe 
not  less  than  1/32  in.  (0.794  mm). 

D8  Springs 

D8.1  Any  coU  spring  having  product  contact  surfaces 

shall  have  at  least  3/32  in.  (2.381  nun)  openings 

between  coils  including  the  ends  when  the  spring 
is  in  a  free  position. 

D9  Sterilization  Systems 

D9.1  Steam  injection  heaters  and  nonmetallic 
component  parts  shall  comply  with  the  applicable 
provisions  of  this  standard  and  the  following; 

D9.2  The  construction  shall  be  such  that  all  product 
contact  surfaces  can  be  (1)  sterilized  by  saturated 
steam  or  water  under  pressure  (at  least  15.3  psig 
or  106  kPa)  at  a  temperatiue  of  at  least  250°F 
( 1 2 1  °Q  and  (2)  operated  at  the  temperature  required 
for  processing. 

DIO  Threads 

DlO.l  There  shall  be  no  threads  on  product  contact 
surfaces. 


Dll  Nonproduct  Contact  Surfaces 

D 1 1 . 1  Nonproduct  contact  smf aces  shall  have  a  smooth 
finish,  free  of  pockets  and  crevices,  and  be  readUy 
cleanable  and  those  surfaces  to  be  coated  shall  be 
effectively  prepared  for  coating. 

APPENDIX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable  composition 
ranges  established  by  AISI  for  wrought  products ,  or  by  ACl 
for  cast  products,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl  herein.  Where 
welding  is  involved,  the  carbon  content  of  the  stainless 
steel  should  not  exceed  0.08%.  The  first  reference  cited 
in  C 1  sets  forth  the  chemical  ranges  and  limits  of  acceptable 
stainless  steel  of  the  300  Series.  Cast  grades  of  stainless 
steel  corresponding  to  types  303,  304,  and  316  are 
designated  CF-16F,  CF-8,  and  CF-8M,  respectively.  The 
chemical  compositions  of  these  cast  grades  are  covered  by 
ASTM  specifications'^  A351/A351M,  A743/A743M  and 
A744/A744M. 

F  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better  as  obtained 
with  silicon  carbide,  properly  applied  on  stainless  steel 
sheets,  is  considered  in  compliance  with  the  requirements 
of  Section  D1  herein.  A  maximum  Ra  of  32  pin.  0.80  pm, 
when  measured  according  to  the  recommendations  in 
ANSl/ASME  B46.1  -  Siuface  Texture^,  is  considered  to  be 
equivalent  to  a  No.  4  finish. 

G  STEAM  FOR  PRODUCT  CONTACT 

A  method  of  producing  steam  of  culinary  quality  for  steam 
injection  heaters  will  be  found  in  the  3-A  Accepted  Practices 
for  a  Method  of  Producing  Steam  of  Culinary  Quality, 
Number  609-. 


These  3-A  Sanitary  Standards  are  efiective  November  20, 1994. 

^  Available  from  ASTM,  1916  Race  Street,  Philadelphia,  PA  19103-1187  (215)  299-5400. 

’  Available  from  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  10017-2392  (212)  705-7722. 
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3-A  Sanitary  Standards  for  Polished  Metal  Tubing 
for  Milk  and  Milk  Products 

Number  33-01 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIG  in  connection  with  the  development  of  the  3-A  Sanitary  Standards 
Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Specifications  for  polished 
metal  tubing ,  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise  as  not 
to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted 
for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  Note:  Use  most  current  revisions  or  editions 
of  all  referenced  documents  cited  herein. 


A  SCOPE 

A1  These  standards  cover  the  sanitary  aspects  of 
ix)lished  metal  tubing  used  to  conduct  milk  and 
milk  products.  These  standards  do  not  apply  to 
tubing  used  in  pneumatic  conveying  systems  for  dry 
milk  and  dry  milk  products. 

A2  Inordertoconformwiththese3-ASanitaryStandards, 
tubing  shall  comply  with  the  following  material  and 
fabrication  sections. 

B  DEFINITIONS 

B1  Product.  Shall  mean  milk  and  milk  products. 

B2  Surfaces 

B2.1  Product  Contact  Surfaces:  Shall  mean  all  surfaces 
which  are  exposed  to  the  product. 

B2.2  Nonproduct  Contact  Sutfaces:  Shall  mean  all  other 
ex|X)sed  surfaces. 

C  MATERIALS 

C 1  Product  contact  surfaces  shall  be  of  stainless  steel  of 
the  AISI 300  Series'  (See  Appendix,  /Section  E.),  or 
stainless  steel  of  other  AISI  Series  which  under 
conditions  of  intended  use  is  at  least  as  corrosion 
resistant  as  stainless  steel  of  AISI  300  Series  and  is 
nontoxic  and  non-absorbent. 


D  FABRICATION 

D1  All  product  contact  surfaces  shall  have  a  ground 
and/or  polished  finish  at  least  as  smooth  as  a  No.  4 
finish  on  stainless  steel  sheets  free  of  imperfections 
such  as  pits,  folds  and  crevices.  (See  Appendix, 
Section  F.) 

D2  Tubing  shall  be  of  the  seamless  or  welded  types. 

D3  Stainless  steel  tubing  shall  comply  with  the  applicable 
provisions  of  ASTM^  Specification  for  Seamless  and 
Welded  Austenitic  Stainless  Steel  Sanitary  Tubing 
Designation  A270.  The  finish  of  product  contact 
surfaces  shall  be  as  provided  in  D1  above. 

D4  Nonproduct  contact  surfaces  shall  have  a  smooth 
finish  and  be  free  of  pockets  and  crevices  and  be 
readily  cleanable. 

APPENDIX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable  composition 
ranges  established  by  AISI  for  wrought  products  should 
be  considered  in  compliance  with  the  requirements  of 
Section  C.l  herein.  Where  welding  is  involved,  the 
carbon  content  of  the  stainless  steel  should  not  exceed 
0.08  percent.  The  reference  cited  in  C.l  sets  forth  the 
chemical  ranges  and  limits  of  acceptable  stainless  steel  of 
the  300  Series. 


These  3-A  Sanitary  Standards  are  effective  November  20, 1994  at  which  time  the  3-A  Sanitary  Standards  for  Polished  Metal 
Tubing  for  Milk  and  Milk  Products,  Number  33-00,  are  rescinded  and  become  null  and  void. 


^  Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  47th  Street,  New  York,  NY  1001 7-2392  (212)  705-7722. 
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3-A  Accepted  Practices  for 
Farm  Milk  Cooling  and  Storage  Systems 

Number  611-00 

Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary  Standards 
Program  to  allow  and  encourage  full  freedom  for  inventive  genius  or  new  developments.  Farm  milk  cooling  and  storage 
system  specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise 
as  not  to  conform  to  the  following  standards  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be 
submitted  for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions 
of  all  referenced  documents  cited  herein. 


A  SCOPE 

A1  These  3-A  Accepted  Practices  shall  pertain  to 
equipment  used  for  farm  milk  cooling  and  storage 
systems.  These  systems  shall  begin  at  the  inlet  of 
the  heat  exchanger  and  end  with  the  milk  storage 
vessel  from  which  the  raw  milk  is  removed  from 
the  dairy  farm. 

A2  In  order  to  conform  with  these  3-A  Accepted 

Practices,  farm  milk  cooling  and  storage  systems 
shall  comply  with  the  following  design,  material, 
fabrication,  cooling  and  installation  criteria. 

B  DEFINTnONS 

B1  Product:  Shall  mean  milk. 

B2  Surfaces 

B2. 1  Product  Contact  Surfaces:  Shall  mean  all  surfaces 
which  are  exposed  to  the  product  and  surfaces 
from  which  liquids  may  drain,  drop,  or  be  drawn 
into  the  product. 

B2.2  Nonproduct  Contact  Surfaces:  Shall  mean  all  other 
exposed  surfaces. 

B3  Cleaning 

B3.1  Mechanical  Cleaning  or  Mechanically  Cleaned: 

Shall  mean  soil  removal  by  impingement ,  circulation 
or  flowing  chemical  detergent  solutions  and  water 
rinses  onto  and  over  the  surfaces  to  be  cleaned  by 
mechanical  means  in  equipment  or  systems 
specifically  designed  for  this  purpose. 

B3.2  Manual  ( COP)  Cleaning:  Shall  mean  soil  removal 
when  the  equipment  is  partially  or  totally 


disassembled.  Soil  removal  is  effected  with 
chemical  solutions  and  water  rinses  with  the 
assistance  of  one  or  a  combination  of  brushes, 
nonmetallic  scouring  pads  and  scrapers,  high  or 
low  pressure  hoses  and  tank(s)  which  may  be  fitted 
with  recirculating  pump(s),  and  with  all  cleaning 
aids  manipulated  by  hand. 

B4  Safe  Water.  Shallmean  waterfromasupplyproperiy 
located,  protected  and  operated  and  shall  be  of  a 
safe,  sanitary  quality.  The  water  shall  meet  the 
standards  prescribed  in  the  National  Primary 
Drinking  Water  Regulation  of  the  Environmental 
Protection  Agency  (EPA)  as  referenced  in  The 
Code  of  Federal  Regulations'  (CFR),  Title  40,  Parts 
I4l ,  142  and  143-  (Information  also  available  from 
the  Environmental  Protection  Agency  (EPA) 
Drinking  Water  Hot  Line  -  800-426-4791.) 

B5  Milk  Transfer  Line:  A  pipe  which  performs  the 
single  function  of  transporting  milk. 

B6  Precooling:  Shall  be  the  partial  cooling  of  milk  in 
a  plate  or  tubular  heat  exchanger  before  the  milk 
enters  the  cooling  tank. 

B7  Instant  Cooling:  Shall  be  the  cooling  of  milk  to 
storage  temperature  in  a  plate  or  tubular  heat 
exchanger  before  the  milk  enters  the  storage  or 
cooling  tank. 

B8  Coolant  ( Cooling  Media):  Shall  be  the  recirculated 

cold  water  which  is  used  in  coolers  and  heat 
exchangers,  and  shall  include  those  systems  in 
which  a  nontoxic  freezing-point  depressant  is  used, 
is  from  a  safe  source  and  is  protected  from 
contamination. 
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B9  Simple  Hand  Tools:  Shall  mean  implements 
normally  used  by  operating  and  cleaning  personnel 
such  as  a  screwdriver,  wrench  or  hammer. 

C  MATERIALS 

Cl  The  materials  of  product  contact  surfaces  of 
equipment  included  in  the  farm  milk  cooling  and 
storage  systems  for  which  there  are  3-A  Sanitary 
Standards  or  3-A  Accepted  Practices  shall  comply 
with  the  material  criteria  of  the  applicable  standards 
or  accepted  practices. 

C2  Product  contact  surfaces  shall  be  of  stainless  steel 

of  the  American  Iron  and  Steel  Institute  (AISI)  300 
Series^  or  corresponding  Alloy  Cast  Institute^  (ACI) 
types  (See  Appendix,  Section  G.),  or  metal  which 
under  conditions  of  intended  use  is  at  least  as 
corrosion  resistant  as  stainless  steel  of  the  foregoing 
types,  and  is  nontoxic  and  nonabsorbent,  except 
that: 

C2. 1  Rubber  and  rubber-like  materials  may  be  used  for 
sealing  applications,  Orings,  drip  deflectors  and 
parts  having  the  same  functional  purposes.  (Also 
see  Cl  herein.) 

C2.2  Rubber  and  rubber-like  materials  when  used  for 
the  above  specified  application(s)  shall  comply 
with  the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Rubber  and  Rubber- 
Like  Materials  Used  as  Product  Contact  Surfaces  in 
Dairy  Equipment,  Number  18-. 

C2.3  Plastic  materials  may  be  used  for  drip  shields,  O- 
rings,  seals,  gaskets  and  parts  having  the  same 
functional  purpose  or  for  protective  caps  for  sanitary 
tubing,  fittings  or  vents.  (Also  see  Cl  herein.) 

C2.4  Plastic  materials,  when  used  for  the  above  specified 
applications,  shall  comply  with  the  applicable 
provisions  of  the  3-A  Sanitary  Standards  for  Multiple- 
Use  Plastic  Materials  Used  as  Product  Contact 
Surfaces  for  Dairy  Equipment,  Number  20-. 

C2.5  Rubber  and  rubber-like  materials  and  plastic 
materials  having  product  contact  surfaces  shall  be 
of  such  composition  as  to  retain  their  surface  and 
conformational  characteristics  when  exposed  to 
the  conditions  encountered  in  the  environment  of 
intended  use  and  in  cleaning  and  bactericidal 
treatment. 

C2.6  The  final  bond  and  residual  adhesive,  if  used,  on 
bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  shall  be  nontoxic^. 

C2.7  Bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  having  product  contact 
surfaces  shall  be  of  such  composition  as  to  retain 
their  surface  and  conformation  characteristics  when 
exposed  to  the  conditions  encountered  in  the 


environment  of  intended  use  and  in  cleaning  and 
bactericidal  treatment. 

C3  All  nonproduct  contact  surfaces  shall  be  of 
corrosion-resistant  material  or  material  that  is 
rendered  corrosion-resistant.  Ifcoated,  the  coating 
used  shall  adhere.  All  nonproduct  contact  surfaces 
shall  be  relatively  nonabsorbent,  durable,  and 
cleanable.  Parts  removable  for  cleaning  having 
both  product  contact  and  nonproduct  contact 
surfaces  shall  not  be  painted. 

D  FABRICATION 

D1  The  fabrication  criteria  of  equipment  included  in 
the  farm  milk  cooling  and  storage  system  for  which 
there  are  3-A  Sanitary  Standards  or  3-A  Accepted 
Practices  shall  be  those  of  the  applicable  standards 
or  accepted  practices.  Other  equipment  shall 
conform  to  the  following  fabrication  criteria: 

D2  Surface  Texture 

D2. 1  All  product  contact  surfaces  shall  have  a  finish  at 
least  as  smooth  as  a  No.  4  ground  finish  on  stainless 
steel  sheets  and  be  free  of  imperfections  such  as 
pits,  folds  and  crevices  in  the  final  fabricated  form. 
(See  Appendix,  Section  H.)  The  measuring  rod  of 
an  immersion  type  measuring  device  may  have  a 
dull  finish  to  facilitate  reading. 

D3  Gaskets 

D3. 1  Gaskets  having  a  product  contact  surface  shall  be 
removable  or  bonded. 

D3.2  Bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  having  product  contact 
surface  shall  be  bonded  in  a  manner  that  the  bond 
is  continuous  and  mechanically  sound  so  that 
when  exposed  to  the  conditions  encountered  in 
the  environment  of  intended  use  and  in  cleaning 
and  bactericidal  treatment,  the  rubber  and  rubber¬ 
like  material  or  the  plastic  material  does  not  separate 
from  the  base  material  to  which  it  is  bonded. 

D3.3  Grooves  in  gaskets  shall  be  no  deeper  than  their 
width. 

D3.4  Gasket  grooves  or  gasket  retaining  grooves  in 
product  contact  surfaces  for  removable  gaskets 
shall  not  exceed  1/4  in.  (6.35  mm)  in  depth  or  be 
less  than  1/4  in.  (6.35  mm)  wide  except  those  for 
standard  Orings  smaller  than  1/4  in.  (6.35  mm), 
and  those  provided  for  in  Sections  D5  and  D6. 

D4  Radii 

D4.1  All  internal  angles  of  135°  or  less  on  product 
contact  surfaces,  shall  have  radii  of  not  less  than 
1/4  in.  (6.35  mm)  except: 

D4.1.1  Those  provided  for  in  Section  D6  and  D7. 
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D4.1.2  The  minimum  radii  in  grooves  for  standard  1/4  in. 
(6.35  mm)  O-rings  shall  not  be  less  than  3/32  in. 
(2.38  mm). 

D4. 1 .3  The  minimum  radii  in  grooves  for  standard  1/8  in. 
(3.18  mm)  O-rings  shall  be  not  less  than  1/32  in. 
(0.794  mm). 

D4.1.4  Radii  smaller  that  1/4  in.  (6.35  mm)  may  be  used 
when  they  are  required  for  essential  functional 
reasons,  such  as  O-ring  grooves.  In  no  case  shall 
such  radii  be  less  than  1/32  in.  (0.794  mm). 

D5  All  tubing  shall  conform  with  the  applicable 
provisions  for  welded  sanitary  product  pipelines 
found  in  the  3-A  Accepted  Practices  for 
Permanently  Installed  Product  and  Solution 
Pipelines  and  Cleaning  Systems  Used  in  Milk  and 
Milk  Product  Processing  Plants,  Number  605-  and 
with  the  3-A  Sanitary  Standards  for  Polished  Metal 
Tubing  for  Dairy  Produas,  Niunber  33-. 

D6  All  sanitary  fittings  and  connections  shall  conform 

with  the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Sanitary  Fittings  for  Milk  and  Milk 
Products,  Number  63-.  (Also  see  Dl.) 

D7  All  sensor  connections  having  product  contact 
surfaces  shall  conform  to  the  3-A  Sanitary  Standards 
for  Sensor  and  Sensor  Connections  Used  on  Milk 
and  Milk  Products  Equipment,  Number  09-.  (Also 
see  Dl  herein.) 

D8  Pressurized  air,  if  used,  shall  be  produced  in 
accordance  with  applicable  provisions  of  the  3-A 
Accepted  Practices  for  Supplying  Air  Under 
Pressure  in  Contact  with  Milk  and  Milk  Products 
and  Product  Contact  Surfaces,  Number  604-. 

D9  All  permanent  joints  in  metallic  product  contact 
surfaces  shall  be  continuously  welded. 

DIO  Farm  milk  cooling  and  storage  systems  that  are  to 
be  mechanically  cleaned  shall  be  designed  so  that 
the  product  contact  surfaces  of  the  milk  system 
and  all  nonremovable  appurtenances  thereto  can 
be  mechanically  cleaned  and  are  accessible  for 
inspection. 

Dll  Product  contact  surfaces  not  designed  to  be 
mechanically  cleaned  shall  be  easily  accessible  for 
cleaning,  and  inspection  either  when  in  an 
assembled  position  or  when  removed. 
Demountable  parts  shall  be  readily  removable 
using  simple  hand  tools. 

D12  Appurtenances  having  product  contact  surfaces 
shall  be  mechanically  cleanable,  either  when  in  an 
assembled  position  or  shall  be  manually  cleanable 
when  disassembled.  All  product  contact  surfaces 
shall  be  so  designed  as  to  facilitate  inspection. 
Demountable  parts  shall  be  readily  removable 
using  simple  hand  tools. 


D13  Bonded  rubber  and  rubber-like  materials  and 
bonded  plastic  materials  having  product  contact 
surfaces  shall  be  bonded  in  a  manner  that  the  bond 
is  continuous  and  mechanically  sound  so  that 
when  exposed  to  the  conditions  encountered  in 
the  environment  of  intended  use  and  in  cleaning 
and  bactericidal  treatment  the  rubber  and  rubber¬ 
like  material  or  the  plastic  material  does  not 
separate  from  the  base  material  to  which  it  is 
bonded. 

D 1 4  All  product  contact  surfaces  shall  be  self-draining 
or  be  drainable  except  for  normal  clingage. 

D 1 5  Nonproduct  contact  surfaces  shall  have  a  smooth 
finish,  be  free  of  pockets  and  crevices,  and  be 
readily  cleanable.  Surfaces  to  be  coated  shall  be 
effectively  prepared  for  coating  to  assure  adhesion. 

E  SPECIAL  CONSIDERATIONS 

El  Storage  tanks  may  be  used  as  a  component  of  farm 

milk  cooling  and  storage  systems.  Storage  tanks, 
if  used,  shall  conform  to  3-A  Sanitary  Standards  for 
Storage  Tanks  for  Milk  and  Milk  Products,  Number 
01-  or  3-A  Sanitary  Standards  for  Farm  Milk  Storage 
Tanks,  Number  30-. 

E2  Storage  tanks  as  outlined  in  El,  if  used,  shall 
comply  with  the  following: 

E2.1  If  storage  tanks  are  used,  means  for  mechanical 
and/or  air  agitation  shaU  be  provided  that  will 
result  in  a  variation  in  milk  fat  content  of  the 
product  in  the  tank  of  not  more  than  plus  or  minus 
0. 1%  as  determined  by  the  Official  AOAC  Milk  Fat 
Test',  when  the  tank  is  filled  to  (1)  100%  of  its 
capacity  with  product  and  the  agitator  has  been  in 
operation  for  5  min  if  the  capacity  of  the  tank  is 
less  than  1500  gal  (5678  L)  or  (2)  100%  of  its 
capacity  with  product  and  the  agitator  has  been  in 
operation  for  10  min  if  the  capacity  of  the  tank  is 
1500  gal  (5678  L)  or  larger. 

E2.2  A  measuring  device  of  the  immersion  type  or  of 
the  direct  reading  gauge  type,  if  provided,  shall 
comply  with  E2.1.1  or  E2.2.2. 

E2.2.1  Immersion  Type:  An  immersion  measuring 
device  shall  comply  with  the  applicable  provisions 
of  the  National  Institute  of  Standards  and 
Technology  Handbook 44- 1994  or  current  Edition, 
section  4.42  Farm  Milk  Tanks,  S  Specifications 
S.3.7,  Graduations,  pages  4-10  and  4-11.  The 
measuring  rod  shall  have  graduation  marks  not 
less  than  0.005  in.  (0.10  mm)  in  width  and  not 
exceeding  0.008  in.  (0.20  mm)  in  depth.  The 
measuring  rod  consists  of  a  graduated  portion,  a 
seat  to  engage  the  measuring  rod  supporting 
bracket  or  other  supporting  means  and  a  handle. 
It  does  not  include  the  supporting  bracket  or 
other  means  of  support.  The  measuring  rod  may 
be  two  or  more  parts  welded  together  or  may  be 
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one  piece.  The  handle  shall  extend  above  the 
bridge  or  main  cover  on  open  type  tanks,  or  shall 
be  above  the  milk  overflow  level  in  closed  type 
tanks.  The  tank  serial  number  stamped  or  etched 
on  the  rod  shall  be  located  as  high  on  the  rod  as 
practical.  The  opening  through  which  the 
measuring  rod  extends  shall  be  protected  against 
liquids  or  other  contaminants  entering  the  tank 
from  that  portion  of  the  measuring  rod  outside  the 
tank. 

E2.2.2  Direct  Reading  Gauge:  Any  farm  cooling  and 
storage  tank  with  a  capacity  of  greater  than  2000 
gal  (7570  L)  shall  be  equipped  with  an  external 
gauge  assembly.  The  direct  reading  gauge  shall  be 
of  the  glass  or  plastic  tube  type  and  shall  be 
sanitary  in  design  and  construction  and  shall  be 
readily  accessible  for  cleaning  or  shall  be  designed 
for  mechanical  cleaning.  The  gauge  shall  comply 
with  the  applicable  provisions  of  the  code  entitled 
National  Institute  of  Standards  and  Technology 
Handbook  44  -  1994  or  current  Edition,  Section 
4.42  Farm  Milk  Tanks,  S  Specification,  S.3.6, 
External  Gauge  Assemblies  page  4-10.  If  designed 
for  mechanical  cleaning,  the  inside  diameter  of 
the  gauge  parts  shall  be  sufficiently  uniform  that 
all  product  contact  surfaces  will  be  cleaned.  It 
shall  be  designed  and  constructed  so  that  all 
product  in  the  gauge  will  be  discarded.  Means  to 
accomplish  this  shall  be  provided  at  the  lowest 
point  and  in  such  a  manner  that  product  in  the 
gauge  will  not  enter  the  tank  outlet  nor  re-enter 
the  tank.  The  valve  shall  be  close  coupled.  The 
distance,  measured  along  the  passage  for  the 
product  in  the  tank  to  the  gauge  valve,  from  the 
nearest  point  on  the  shell  to  the  ferrule  or  flange 
for  the  valve  shall  not  be  more  than  the  smaller  of 

(1)  twice  the  nominal  diameter  of  the  passage  or 

(2)  5  in.  (127  mm). 

E3  Farm  milk  cooling  and  holding  tanks  may  be  used 

as  a  component  of  a  farm  milk  cooling  and  storage 
system.  Farm  tanks,  if  used,  shall  conform  with 
the  3-A  Sanitary  Standards  for  Farm  Milk  Cooling 
and  Holding  Tanks,  Number  13*. 

E4  Plate-type  heat  exchangers  may  be  used  as  a 
component  of  farm  mUk  cooling  and  storage 
systems.  If  used,  they  shall  conform  to  the  3-A 
Sanitary  Standards  for  Plate-Type  Heat  Exchangers 
for  Milk  and  Milk  Products,  Number  1 1-. 

E5  Tubular  heat  exchangers  may  be  used  as  a 
component  of  farm  milk  cooling  and  storage 
systems.  If  used,  they  shall  conform  to  3-A  Sanitary 
Standards  for  Tubular  Heat  Exchangers  for  Milk 
and  Milk  Products,  Number  12-. 

F  REFRIGERATION  CRITERIA 

FI  The  milk  cooling  system  shall  be  provided  and 
may  be  comprised  of  a  precooling  device  such  as 
a  plate-type  heat  exchanger  or  tubular  heat 


exchanger  and  a  tank  of  either  stor^e  type  or 
cooling  type.  The  system  shall  have  sufficient 
cooling  capacity  to  accomplish  the  following: 

Fl.l  The  milk  shall  be  cooled  to  50°F(10“O  within  the 
first  hour  after  milking  and  40°F  (4.4°Q  within  the 
second  hour  after  milking,  provided  the  blend 
temperature  after  the  first  milking  does  not  exceed 
50°F  (10°Q. 

FI .  1 . 1  For  every  day  pickup,  the  cooling  system  shall  be 
rated  to  cool  at  least  50%  of  maximum  tank  capacity . 

FI.  1.2  For  every  other  day  pickup,  the  cooling  system 
shall  be  rated  to  cool  at  least  25%  of  maximum  tank 
capacity. 

F2  Control 

F2.1  The  system  shall  be  provided  with  an  automatic 
refrigeration  control  capable  of  functioning  on  a 
change  in  product  temperature  of  not  more  than 
plus  or  minus  2°F  at  37°F  (1.1°C  at  2.8°0- 

F2.1.1  The  tank  shall  be  provided  with  automatic, 
intermittent,  timed  agitation  which  operates  a 
minimum  of  5  min  each  hour  when  milk  is  in  the 
tank. 

F3  Coolii^  Information 

Storage  tanks  complying  with  E3  shall  have  an 
information  or  data  plate  permanently  attached  in 
such  a  way  as  to  be  effectively  sealed  and  giving 
the  following  information; 

F3 . 1  This  tank  is  designed  for  (everyday  or  every-other 
day)  pick-up.  Maximum  rate  at  which  milk  can 
enter  this  tank  and  meet  the  cooling  requirements 
of  the  3-A  Sanitary  Standards  for  Farm  Milk  Cooling 

and  Holding  Tanks,  Number  13-,  is _ U.S.  Gal 

perhour( _ Lperhour).  When  milk  enters  the 

tank  at  the  maximum  rate,  the  minimum 

condensing  unit  capacity  is  • _ BTU  /hr  at  • 

_ °F  (■ _ kjoules/hr  at  • _ °Q  suction 

temperature. 

The  BTU  (kjoules)  capacity  specified  is  to  be  at  the 
saturated  suction  temperature  designed  by  the 
manufacturer.  NOTE:  The  information  on  the 
data  plate  shall  be  rated  as  if  the  tank  is  the  only 
source  of  cooling. 

F3.2  In  determining  cooling  capacity,  the  ambient 
temperature  shall  be  90°F  (32°Q  and  when  water 
cooled  condensers  are  used,  the  refrigerant 
condensing  temperature  shall  be  not  less  than 
103°F  (39°0. 

F3.3  Re-Rating  the  Precooling  System:  When  the  tank  is 
part  of  a  farm  milk  cooling  and  storage  system,  the 
maximum  rate  at  which  milk  may  enter  the  tank 
may  be  increased  by  the  amount  given  in  the 
following  table.  NOTE:  For  every  6°F(3.3°Q  that 
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milk  drops  below  98°F  (37°Q  before  it  enters  the 
tank,  the  maximum  rate  milk  may  enter  the  tank 
may  be  increased  by  10%  or  the  minimum  con¬ 
densing  unit  capacity  may  be  decreased  by  10%. 


F3.3.1  TABLE  -  Rerate  Factors  for  Data  Plates 


MilkEnter 

Flowrate 

Factor* 

Condense 

Factor® 

98°F 

1.00 

1.00 

90°F 

1.13 

0.87 

80°F 

1.30 

0.70 

70“F 

1.47 

0.53 

60°F 

1.63 

0.37 

50“F 

1.80 

0.20 

40°F 

1.97 

0.03 

^  Multiply  data  plate  flowrate  by  flowrate  factor. 

*  Multiply  data  plate  condensing  unit  capacity  by  condenser  factor. 


APPENDK 

G  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable  composition 
ranges  established  by  AISI  for  wrought  products,  or  by  ACI 
for  cast  products,  should  be  considered  in  compliance 
with  the  requirements  of  Section  C2  herein.  Where 
welding  is  involved,  the  carbon  content  of  the  stainless 
steel  should  not  exceed  0.08%.  The  first  reference  cited 
in  C2  sets  forth  the  chemical  ranges  and  limits  of  acceptable 
stainless  steel  of  the  300  Series.  Cast  grades  of  stainless 
steel  corresponding  to  types  303,  304,  and  316  are 
designated  CF-16F,  CF-8,  and  CF-8M,  respectively.  The 


chemical  compositions  of  these  cast  grades  are  covered  by 
ASTM  specifications*’  A351/A351M,  A743/A743M  and 
A744/A744M. 

H  PRODUCT  CONTACT  SURFACE  FINISH 

Surface  finish  equivalent  to  150  grit  or  better  as  obtained 
with  silicon  carbide,  properly  applied  on  stainless  steel 
sheets,  is  considered  in  compliance  with  the  requirements 
of  Section  D2  herein.  A  maximum  Ra  of  32  pin.  (0.80  pm), 
when  measured  according  to  the  recommendations  in 
ANSI/ASME’  B46.1  -  Surface  Texture,  is  considered  to  be 
equivalent  to  a  No.  4  finish. 

I  DIAGRAMS 

II  The  following  drawings  are  intended  to  demonstrate 
general  principles  only,  and  are  not  intended  to 
limit  individual  ingenuity.  The  design  used  should 
conform  with  the  sanitary  requirements  set  forth  in 
these  3-A  Accepted  Practices.  The  following 
examples  are  included  in  the  Appendix: 


Drawing  Name 

Figure 

3-A  Drawing 

Farm  Cooling  Tank  System 

1 

3-A  611-0001 

Form  Cooling  Tank 
with  Precooling 

2 

3-A  61 1-0002 

Instant  Cooling  System  with 
Storage  Tank 

3 

3A  61 1-0003 

Instant  Cooling  System 
with  Cooling  Tank 

4 

3-A  61 1-0004 

These  3-A  Accepted  Practices  shall  become  effective  November  20, 1994. 


‘For  sate  by  the  Superintendent  of  Documents,  U.S  Government  Printing  Office,  Washington,  D.C.  20402(202)  783-3238. 

^The  data  for  this  series  are  contained  in  die  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  November  1990,  Table  2-1, 
pp.  17-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth  Drive,  Warrendale,  PA  15086  (412)  776-1535. 

^Steel  Founders  Society  of  America,  Cast  MeUd  Federation  Building,  455  State  Street,  Des  Plaines,  II 60016 (708)  299-9160. 

*  Adhesives  shall  comply  with  21  CFR  175  —  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings.  Document for  sale  by  the 
Superintendent  of  Documents,  U.S  Government  Printing  Office,  Washington,  D.C  20402(202)  783-3238 

’The  method  of  making  these  tests  will  be  found  in  the  following  reference:  Official  Methods  of  Analysis:  Available  from  the  AOAC 
Intemattonal,  2200  Wilson  Boulevard,  Suite  400,  Arlington,  VA  22201-3301  (703)  522-3032. 

^Available  from  ASTM,  1916  Race  Street,  Philade^hia,  PA  19103-1187  (215)  299-5400. 

^Available  from  the  American  Society  of  Mechanical  Engineers,  345  East  470t  Street,  New  York,  NY  10017-2392  (212)  705-7722. 
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REFR I GERAT I  ON 
COMPRESSORS 


MILK  COOLING  TANK 
CMEETS  3A  STANDARD  13- 


TYPICAL.  SYSTEM  WITH  DIRECT  EXPANSION  TANK 
CALL.  COOL  I  NQ  DONE  IN  TANK) 

CNOT  COVERED  BY  THIS  PRACTICE  —  INFORMATION  ONLY> 


3— A  OKAW I NU 
FARM  M  I  l_K  COOL.  I  N6 
AND  STORAGE  SYSTEMS 

3-A  611-00-02 


REFR  I  GERAT  I  ON 


PRECOOL  I  NS  SYSTEM  W  I  TH  COOL  I NG  TANK 
CPARTIAL  COOLING  BY  TANK) 


MARCH  1995  -  0«y,  M  [wniMld  ioMm  113 


Dairy,  Food  and  Environmental  Sanitation,  VoL  15,  No.  3,  Pages  185-187 
Copyright®  UMFES,  6200  Aurora  Aw.,  Suito  200W,  Dos  Moinos,  U  50322 


3-A  Accepted  Practices  for  a  Method 
of  Producing  Steam  of  Cuiinary  Quaiity 

Number  609-01 


Formulated  By 

International  Association  of  Milk,  Food  and  Environmental  Sanitarians 
United  States  Public  Health  Service 
The  Dairy  Industry  Committee 


It  is  the  purpose  of  the  lAMFES,  USPHS,  and  DIC  in  connection  with  the  development  of  the  3-A  Sanitary  Standards 
Program  to  allow  and  encourage  fuU  freedom  for  inventive  genius  or  new  developments.  Steam  of  culinary  quality 
specifications  heretofore  or  hereafter  developed  which  so  differ  in  design,  materials,  and  fabrication  or  otherwise  as  not 
to  conform  to  the  following  practices,  but  which,  in  the  fabricator’s  opinion,  are  equivalent  or  better,  may  be  submitted 
for  the  joint  consideration  of  the  lAMFES,  USPHS,  and  DIC  at  any  time.  NOTE:  Use  current  revisions  or  editions  of  all 
referenced  documents  cited  herein. 


A  SCOPE 

A1  These  3-A  Accepted  Practices  shall  pertain  to  the 
sanitary  aspects  of  the  equipment  and  filters  used 
in  the  supplying  of  steam  of  culinary  quality  which 
comes  in  contact  with  milk  or  milk  products  or 
product  contact  surfaces.  The  system  shall  begin 
with  the  steam  inlet  of  the  entrainment  separator 
and  terminate  at  the  steam  inlet  of  the  process 
equipment. 

A2  In  order  to  conform  with  these  3-A  Accepted 

Practices,  equipment  for  supplyingsteam  of  culinary 
quality,  as  de^ed  herein,  shall  comply  with  the 
following  design,  material,  fabrication,  and 
installation  criteria. 

B  DEFINITIONS 

B1  Steam  of  Culinary  Quality:  Shall  mean  steam  that 

is  free  of  entrained  contaminants,  is  relatively  free 
of  water  in  liquid  form  and  is  suitable  for  use  in 
direct  contact  with  milk  or  milk  products  or 
product  contact  surfaces. 

B2  Product:  Shall  mean  milk  and  milk  products. 

B3  Safe  Water:  Shall  mean  water  from  a  supply  prop)erly 

located,  protected  and  op>erated  and  shall  be  of  a 
safe,  sanitary  quality.  The  water  shall  meet  the 
standards  prescribed  in  the  National  Primary 
Drinking  Water  Regulation  of  the  Environmental 
Protection  Agency  (EPA)  as  referenced  in  The 
Code  of  Federal  Regulations'  (CFR),  Title  40,  Parts 
141 , 142  and  143.  (Information  also  available  from 
the  Environmental  Protection  Agency  (EPA) 
Drinking  Water  Hot  Line  -  800-426-4791.) 

B4  Surfaces 


B4. 1  Product  Contact  Surfaces:  Shall  mean  surfaces  in 
contact  with  culinary  steam  from  the  inlet  of  the 
sanitary  check  valve  to  the  point  of  attachment  at 
the  equipment  in  which  it  shall  be  used. 

B4.3  Nonproduct  Contact  Surfaces:  Shall  mean  all 
other  exposed  surfaces. 

C  MATERIALS 

Cl  Metals 

Cl.l  Product  contact  surfaces  shall  be  of  stainless  steel 
of  the  American  Iron  and  Steel  Institute  (AISI)  300 
8  Series^  or  corresponding  Alloy  Cast  Institute^ 
(ACD  types  (See  Appendix,  Section  E.),  or  metal 
which  under  conditions  of  intended  use  is  at  least 
as  corrosion  resistant  as  stainless  steel  of  the 
foregoing  types,  and  is  nontoxic  and  nonabsorb¬ 
ent,  except  that: 

C2  Nonmetals 

C2. 1  Rubber  and  rubber-like  materials  may  be  used  for 
gaskets  and  parts  having  the  same  functional 
purposes. 

C2.1.1  Rubber  and  rubber-like  materials  when  used  for 
the  above  specified  application(s)  shall  conform 
with  the  applicable  provisions  of  the  3-A  Sanitary 
Standards  for  Multiple-Use  Rubber  and  Rubber- 
Like  Materials  Used  as  Product  Contact  Surfaces  in 
Dairy  Equipment,  Number  18-. 

C2.2  Plastic  materials  may  be  used  for  gaskets  and  parts 
having  the  same  ftmctional  purposes. 

C2.2.1  Hastic  materials  when  used  for  the  above  specified 
application(s)  shall  conform  with  the  applicable 
provisions  of  the  3-A  Sanitary  Standards  for 
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Multiple-Use  Plastic  Materials  Used  as  Product 
Contact  Surfaces  for  Dairy  Equipment,  Number  20. 

C3  Culinary  Steam  Filters 

C3.1  Culinary  steam  filters  shall  consist  of  materials 

which,  under  the  conditions  of  intended  use,  are 
nontoxic,  nonmedia  releasing,  and  do  not  release 
toxic  volatiles  or  other  contaminants  to  the  steam. 

C3.2  Bonding  materials  in  the  filter  media,  if  used,  shall 
be  nontoxic*,  nonvolatile,  and  insoluble  under  aU 
conditions  of  use. 

D  FABRICATION  AND  INSTALLATION 

D 1  Product  contact  surfaces  shall  be  readily  accessible 

for  cleaning  and  inspection  either  when  in  an 
assembled  position  or  when  removed.  Demount¬ 
able  parts  shall  be  readily  removable  using  simple 
hand  tools,  if  necessary,  available  to  operating  and 
cleaning  personnel. 

D2  The  system  shall  include  the  following  components 

and  shall  be  installed  in  the  sequence  listed  below: 

D2.1  An  entrainment  separator  capable  of  removing 
particles  10  microns  in  size  and  larger,  and  with  an 
associated  condensate  trap. 

D2 . 2  A  filter  capable  of  removing  95%  of  the  particles  2 
microns  in  size  or  larger,  and  with  an  associated 
condensate  trap. 

D2.2.1The  system  shall  be  provided  with  a  method  for 
measuring  differenti^  pressure  across  the  filter 
media  to  indicate  the  need  for  filter  replacement  or 
cleaning  of  reusable  filters. 

D2.2.2  Disposable  filter  media  shall  not  be  cleaned  and 
reused. 

D2.3  A  means  of  sampling  the  steam  or  condensate 
downstream  of  the  filtering  device. 

D2.4  A  sanitary  check  valve  meeting  the  applicable 
provisions  in  3-A  Sanitary  Standards  for  Vacuum 
Breakers  and  Check  Valves  for  Milk  and  Milk 
Products  (Formerly  08-17  M),  Number  58-. 

D3  The  system  may  include  the  following  optional 
components:  valves,  orifices,  strainers,  pressure 
gauges  and  piping  for  control  and  convenience  in 
operation. 

D4  Stainless  steel  pipe,  fittings,  and  valves  shall  be 
used  downstream  of  the  filter. 

D5  Sanitary  tubing,  fittings,  valves,  and  instrument 
connections  shall  be  used  downstream  of  the 
sanitary  check  valve. 

D6  Sanitary  Tubing 

D6.  1  All  metal  tubing  shall  conform  with  the  applicable 
provisions  for  welded  sanitary  product  pipelines 
found  in  the  3-A  Accepted  Practices  for  Permanently 
Installed  Product  and  Solution  Pipelines  and 
Cleaning  Systems  Used  in  Milk  and  Milk  Product 
Processing  Plants,  Number  605-  and  with  the  3-A 
Sanitary  Standards  for  Polished  Metal  Tubing  for 
Dairy  Products,  Number  33*. 


D7  Sanitary  Fittings 

D7.1  All  sanitary  fittings,  connections  and  throttling 
valves,  if  used,  shall  conform  with  those  applicable 
provisions  of  the  3-A  Sanitary  Standards  for  Sanitary 
Fittings  for  Milk  and  Milk  Products  (Formerly 
08-17),  Number  63-,  3-A  Sanitary  Standards  for 
Compression-Type  Valves  for  Milk  and  Milk 
Products  (Formerly  08-17  A),  Number  53-  or  3-A 
Sanitary  Standards  for  Pressure  Reducing  and  Back 
Pressure  Regulating  Valves  for  Milk  and  Milk 
Products  (Formerly  08-17  N),  Number  64-. 

D8  Instniment  Connections 

D8.1  All  instrument  connections  having  product 
contact  surfaces  shall  conform  with  the  applicable 
provisions  of  the  3-A  Sanitary  Standards  for  Sensors 
and  Sensor  Fittings  and  Connections  for  Milk  and 
Milk  Products  Equipment,  Number  09-. 

APPENDIX 

E  STAINLESS  STEEL  MATERIALS 

Stainless  steel  conforming  to  the  applicable  composition 
ranges  established  by  AISI  for  wrought  products,  or  by  ACI 
for  cast  products,  should  be  considered  in  compliance 
with  the  requirements  of  Section  Cl.l  herein.  Where 
welding  is  involved,  the  carbon  content  of  the  stainless 
steel  should  not  exceed  0.08%.  The  first  reference  cited 
in  Cl.l  sets  forth  the  chemical  ranges  and  limits  of 
acceptable  stainless  steel  of  the  300  Series.  Cast  grades  of 
stainless  steel  corresponding  to  types  303,  304,  and  316 
are  designated  CF-16F,  CF-8,  and  CF-8M,  respectively.  The 
chemical  compositions  of  these  cast  grades  are  covered  by 
ASTM  specifications'  A351/A351M,  A743/A743M  and 
A744/A744M. 

F  BOILER  FEED  WATER 

FI  Safe  water  or  water  supplies  acceptable  to  the 

regulatory  jurisdiction  should  be  used. 

G  BOILER  OPERATION 

G1  A  supply  of  clean,  dry  steam  is  necessary  for  prof>er 

equipment  operation;  therefore,  boilers  and  steam 
generation  equipment  should  be  operated  in  such 
a  manner  as  to  prevent  foaming,  priming,  carry¬ 
over  and  excessive  entrainment  of  boiler  water 
into  the  steam.  Carry-over  of  boiler  water  additives 
can  result  in  the  production  of  off-flavors. 
Manufacturers’  instructions  regarding  re¬ 
commended  water  levels  and  blow-downs  should 
be  consulted  and  rigorously  followed.  The  blow¬ 
down  of  the  boiler  should  be  carefully  watched,  so 
that  over-concentration  of  the  boiler  water  solids 
and  foaming  are  avoided.  It  is  recommended  that 
periodic  analysis  be  made  of  condensate  samples. 
Such  samples  should  be  taken  from  the  condensate 
outlet  of  the  final  steam  separating  equipment  or 
the  line  between  the  final  steam  separating 
equipment  and  the  point  of  the  introduction  into 
the  process  equipment. 

G2  Most  boiler  feed  water  must  be  treated  to  prevent 
corrosion  and  scale  in  boilers  and/or  to  facilitate 
sludge  removal  for  proper  boiler  care  and  ojjeration. 


1 
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Boiler  feed  water  treatment  and  control  shall  be 
under  the  supervision  of  trained  personnel  or  a 
firm  specializing  in  industrial  water  conditioning. 

Such  personnel  should  be  informed  that  the  steam 
is  to  be  used  for  culinary  purposes.  Pretreatment 
of  feed  water  for  a  boiler  or  steam  generating 
system,  to  reduce  water  hardness  before  entering 
the  boiler  or  steam  generator  by  ion  exchange  or 
acceptable  procedures,  is  preferable  to  addition  of 
condition  compounds  to  boiler  water.  The  list  of 
boiler  water  additives  that  may  be  safely  used  in  the 
preparation  of  culinary  steam  will  be  found  in  the 
Code  of  Federal  Regulations,  Title  21,  Chapter  1,  HI 
Part  173,  Subpart  D,  Section  173.310.  Boiler 
compounds  containing  cyclohexlamine,  die- 
thylaminoethanol,  hydrazine,  morpholine, 
octadecylamine  and  trisodium  nitriotriacetate  are 
not  permitted.  Greater  amounts  of  boiler  water 


treatment  compounds  should  not  be  used  other 
than  the  minimum  necessary  for  controlling  boiler 
scale  or  other  boiler  water  treatment  purposes  and 
no  greater  amount  of  steam  should  be  used  than 
necessary.  Tannin  is  also  frequently  added  to  boiler 
water  to  facilitate  sluc^e  remov^  during  boUer 
blow-down.  This  product,  although  included  in 
the  list  of  approved  boiler  additives,  has  been 
reported  to  give  rise  to  odor  problems  and  for  this 
reason  should  be  used  with  caution. 

DIAGRAMS 

This  diagram  is  intended  to  demonstrate  general 
principles  only,  and  are  not  intended  to  limit 
individual  ingenuity.  The  design  used  should 
conform  with  the  sanitary  requirements  set  forth  in 
these  3-A  Accepted  Practices.  The  following 
example  is  included  in  this  Appendix: 


3-A  PRACTICE 
DIRECT  STEAM  INJECTION 
3-A-609-01 


These  revised  Practices  shall  become  effective  Novemher  20, 1994,  at  which  time  3-A  Accepted  Practices  for  a 
Method  of  Producing  Steam  of  Culinary  Quality,  Number  609-00  shall  become  null  and  void. 

'For  sale  by  the  Superintendent  of  Documents,  US  Government  Printing  Office,  Washington,  D.C.  20402(202)  783-3238. 

^The  data  for  this  series  are  contained  in  the  AISI  Steel  Products  Manual,  Stainless  &  Heat  Resisting  Steels,  November  1990,  Table  2-1,  pp. 
1 7-20.  Available  from  the  American  Iron  and  Steel  Society,  410  Commonwealth  Drive,  Warrendale,  PA  15086  (412)  776-1535. 

^Steel  Pounders  Society  of  America,  Cast  Metal  Federation  Building  455  State  Street,  Des  Plaines,  IL  60016 (708)  299-9160. 

^Adhesives  shall  comply  with  21  CFR  1 75  -  Indirect  Food  Additives:  Adhesives  and  Components  of  Coatings.  Document  for  sale  by  die 
Superintendent  of  Documents,  US  Government  Printing  Office,  Washington,  D.C  20402(202)  783-3238. 

^Available  from  ASTM,  1916  Race  Street,  Philadelphia,  PA  19103-1187  (215)  299-5400. 


MARCH  1995  -  Daily,  Food  ood  Eomoamtotal  Sooitotioo  187 


Coming  Events 


APRIL 

•  3,  GMP  Seminar,  St.  Louis,  MO. 
Presented  by  ASI  Food  Safety  Con¬ 
sultants.  Learn  the  dos  and  don’ts  of 
GMPs.  For  more  information  call 
(800)  477-0778;  in  MO  (314)  725- 
2555;  fax  (314)  727-2563. 

*3*5,  Management  of  Tech¬ 
nology,  a  short  course  offered  by 
the  American  Association  of  Cereal 
Chemists  (AACQ  hi  Chicago,  IL.  For 
more  information,  contact  Marie 
McHenry,  Short  Course  Coordinator, 
3340  Pilot  Knob  Road,  St.  Paul,  MN 
55121-2097;  telephone  (612)  454- 
7250;  fax  (612)  454-0766. 

•4,  HACCP  Seminar,  St.  Louis, 
MO.  Presented  by  ASI  Food  Safety 
Consultants.  Learn  how  to  develop 
and  implement  your  own  HACCP 
program.  For  more  information  call 
(800)  477-0778;  in  MO  (314)  725- 
2555;  fax  (314)  727-2563. 

•  4-7,  Pasta  and  Durum 
Wheat,  a  short  course  offered  by 
the  American  Association  of  Cereal 
Chemists  (AACQ  in  Fargo,  ND.  For 
more  information,  contact  Marie 
McHenry,  Short  Course  Coordinator, 
3340  Pilot  Knob  Road,  St.  Paul,  MN 
55121-2097;  telephone  (612)  454- 
7250;  fax  (612)  454-0766. 

•  5,  Food  Biotechnology  101 
—  A  Primer,  Sheraton  Crystal  City, 
Ariington,  VA  Sponsored  by  the  Food 
Processors  Institute  in  cooperation 
with  the  National  Food  Processors 
Association.  For  more  information, 
caU  FPI  at  (202)  393-0890;  fax  (202) 
637-8068. 

•6,  Seminar  to  Discuss  Food 
Recall  Crisis  Management,  Wash¬ 
ington,  DC.;  sponsored  by  the  Ameri¬ 
can  Institute  of  Baking  in  coopera¬ 
tion  with  the  U.S.  Food  and  Drug 
Administration.  Tuition  fee  is  $295. 
For  more  information,  contact  the 
Registrar,  American  Institute  of  Bak¬ 
ing,  1213  Bakers  Way,  Manhattan,  KS 


66502  or  caU  (91 3)  537-4750  or  (800) 
633-5137. 

•10-12,  SERVSAFE®  Serving 
Safe  Food  Seminar,  San  Francisco, 
CA.  Presented  by  the  Educational 
Foundation  of  the  National  Restau¬ 
rant  Association,  the  seminar  will  fea¬ 
ture  the  new  Serving  Safe  Food  Certi¬ 
fication  Coursebook.  Cosponsored  by 
the  California  Restaurant  Association, 
located  at  the  San  Francisco  Airport 
Marriott.  For  fees  and  more  informa¬ 
tion,  contact  The  Educational 
Foundation’s  customer  service  depart¬ 
ment  at  (800)  765-2122. 

•  11-13,  Seminar  to  Discuss 
Pretzel  Production  Technology, 
Manhattan,  KS.  Tuition  fee  is  $525. 
For  more  information,  contact  the 
Registrar,  American  Institute  of  Bak¬ 
ing,  1213  Bakers  Way,  Manhattan,  KS 
66502  or  call  (91 3)  537-4650  or  (800) 
633-5137. 

•12-14,  Marketing  for  the 
Technical  Manager,  a  short  course 
offered  by  the  American  Association 
of  Cereal  Chemists  (AACC)  in  Minne¬ 
apolis,  MN.  For  more  information, 
contact  Marie  McHenry,  Short  Course 
Coordinator,  3340  Pilot  Knob  Road, 
St.  Paul,  MN  55121-2097;  telephone 
(612)  454-7250;  fax  (612)  454-0766. 

•24-26,  SERVSAFE*  Serving 
Safe  Food  Seminar,  Chicago,  IL. 
Presented  by  the  Educational  Foun¬ 
dation  of  the  National  Restaurant  As¬ 
sociation,  the  seminar  will  feature 
the  new  Serving  Safe  Food  Certifica¬ 
tion  Coursebook.  Located  at  the  Mid¬ 
land  Hotel.  For  fees  and  more  infor¬ 
mation,  contact  The  Educational 
Foundation’s  customer  service  de¬ 
partment  at  (800)  765-2122. 

•24-26,  SERVSAFE*  Serving 
Safe  Food  Seminar,  New  Orleans, 
LA.  Presented  by  the  Educational 
Foundation  of  the  National  Restau¬ 
rant  Association,  the  seminar  will  fea¬ 
ture  the  new  Serving  Safe  Food  Certi¬ 
fication  Coursebook.  Co-sponsored 


by  the  Louisiana  Restaurant  Associa¬ 
tion,  located  at  the  Holiday  Inn  Crown 
Plaza.  For  fees  and  more  informa¬ 
tion,  contact  The  Educational 
Foundation’s  customer  service  de¬ 
partment  at  (800)  765-2122. 

•25-28,  Dough  Reology,  a 
short  course  offered  by  the  American 
Association  of  Cereal  Chemists 
(AACC)  in  Rutgers  University,  NJ. 
For  more  information,  contact  Marie 
McHenry,  Short  Course  Coordinator, 
3340  Pilot  Knob  Road,  St.  Paul,  MN 
55121-2097;  telephone  (612)  454- 
7250;  fax  (612)  454-0766. 

MAY 

•  1-3,  NIR  Technology,  a  short 
course  offered  by  the  American  Asso¬ 
ciation  of  Cereal  Chemists  (AACC)  in 
Chicago,  IL.  For  more  information, 
contact  Marie  McHenry,  Short  Course 
Coordinator,  3340  Pilot  Knob  Road, 
St.  Paul,  MN  55121-2097;  telephone 
(612)  454-7250;  fax  (612)  454-0766. 

•  2-4,  Seafood  Quality  Evalua¬ 
tion  Workshop  for  Analytical 
Laboratories  and  the  Seafood  In¬ 
dustry,  National  Marine  Fisheries 
Service  Western  Inspection  Branch, 
Bell,  CA.  Cosponsored  by  the  Univ.  of 
CA  Sea  Grant  Extension  Program,  U.S. 
Food  and  Drug  Administration,  U.S. 
Dept,  of  Commerce,  and  National 
Food  Processors  Association.  For 
more  information,  contact  Pamela 
Tom,  Food  Science  and  Tech.  Dept., 
UC  Davis,  Davis,  CA 956 16-8598;  tele¬ 
phone  (916)  752-3837;  fax  (916)  752- 
4759;  e-mail  pdtom@ucdavis.edu. 

•8-10,  Introduction  to  Food 
Chemistry,  a  short  course  offered 
by  the  American  Association  of  Ce¬ 
real  Chemists  (AACQ  in  Chicago,  IL. 
For  more  information,  contact  Marie 
McHenry,  Short  Course  Coordinator, 
3340  Pilot  Knob  Road,  St.  Paul,  MN 
55121-2097;  telephone  (612)  454- 
7250;  fax  (612)  454-0766. 
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•  I4*l6,  Natural  Pack^ing  in 
the  Cold  Storage  of  Food,  Mon¬ 
treal,  Quebec,  Canada.  Program  1: 
Production  and  Characteristics  of 
Natural  Packaging;  Program  2:  Use  of 
Natural  Packaging  for  Refrigerated 
Products;  Program  3:  Disposing  of 
Natural  Packaging;  and  Program  4: 
Natural  Packaging  —  Irradiation  and 
Refrigeration  Technology.  For  more 
information,  contact  Mr.  Marco 
Lagimoniere,  Co-coordinator,  Food 
Research  and  Development  Center, 
3600  Casavant  Blvd.  West,  St. 
Hyacinthe,  Quebec,  Canada;  tele¬ 
phone  (5 1 4)  773- 1 1 05;  fax  (5 1 4)  773- 
8461. 

•  14-19,  The  First  Pan  Ameri¬ 
can  Conference  on  Food  Safety, 
Mexico  City,  Mexico.  For  more  infor¬ 
mation,  contact  Lili  Merritt,  Director 
Meetings  and  Conferences,  Interna¬ 
tional  Life  Sciences  Institute,  1126 
Sixteenth  St.,  NW,  Washington,  DC 
20036;  telephone  (202)  659-0074; 
telex  6814107  NUFOUND;  fax  (202) 
659-3859. 

•16-19,  Water  Activity  and 
Stability  of  Drugs,  Foods,  and 
Biologies,  a  short  course  offered  by 
the  American  Association  of  Cereal 
Chemists  (AACQ  in  St.  Paul,  MN. 
For  more  information,  contact 
Marie  McHenry,  Short  Course  Coor¬ 
dinator,  3340  Pilot  Knob  Road,  St. 
Paul,  MN  55121-2097;  telephone 
(612)  454-7250;  fax  (612)  454-0766. 

•22-25,  Wet  Milling,  a  short 
coiuse  offered  by  the  American  Asso¬ 
ciation  of  Cereal  Chemists  (AACQ  in 
Champaign-Urbana,  IL.  For  more  in¬ 
formation,  contact  Marie  McHeruy, 
Short  Course  Coordinator,  3340 
PUot  Knob  Road,  St.  Paul,  MN  55121- 
2097;  telephone  (612)  454-7250;  fax 
(612)  454-0766. 

JUNE 

•  19-30,  Postharvest  Technol¬ 
ogy  Short  Course,  UC  Davis  Cam¬ 
pus.  Topics  include  an  overview  of 
harvesting  and  postharvest  handling 
systems,  preparation  for  market,  stor¬ 
age  methods  and  equipment,  trans¬ 


port  systems  and  environmental  con¬ 
trol,  energy  use  in  postharvest  proce¬ 
dures,  and  appropriate  technology 
for  postharvest  handling  of  horticul¬ 
tural  crops  in  developing  countries. 
The  fees  are  $475  for  one  week,  and 
$725  for  both  weeks.  For  more  infor¬ 
mation  or  to  enroll,  call  toll  free  in  CA 
(800)752-0881;  outside  CAcaU(9l6) 
757-8777. 

•20-21,  Starch:  Structure, 
Properties,  and  Food  Uses,  a  short 
course  offered  by  the  American 
Association  of  Cereal  Chemists 
(AACQ  in  Heverlee,  Belgium.  For 
more  information,  contact  Marie 
McHenry,  Short  Course  Coordinator, 
3340  Pilot  Knob  Road,  St.  Paul,  MN 
55121-2097;  telephone  (612)  454- 
7250;  fax  (612)  454-0766. 

•  22-23,  Batter  and  Breading 
Technology,  a  short  course  offered 
by  the  American  Association  of  Ce¬ 
real  Chemists  (AACC)  in  Chor- 
leywood  (London)  UK.  For  more  in¬ 


formation,  contact  Marie  McHenry, 
Short  Course  Coordinator,  3340  Pilot 
Knob  Road,  St.  Paul,  MN  55121-2097; 
telephone  (612)  454-7250;  fax  (612) 
454-0766. 

•  26-27,  Chemical  Leavening, 
a  short  course  offered  by  the  Ameri¬ 
can  Association  of  Cereal  Chemists 
(AACQ  in  Chorleywood  (London) 
UK.  For  more  information,  contact 
Marie  McHenry,  Short  Course  Coor¬ 
dinator,  3340  Pilot  Knob  Road,  St. 
Paul,  MN  55121-2097;  telephone 
(612)  454-7250;  fax  (612)  4544)766. 

NOVEMBER 

•  4-6, 6th  ^yptian  Conference 
of  Dairy  Science  and  Technology, 
Cairo,  Egypt,  organized  by  The  Egyp¬ 
tian  Soc.  of  Dairy  Science.  For  more 
information,  contact  Dr.  M.  H.  Abd  El- 
Salam,  National  Research  Center, 
Dokki,  Cairo,  Egypt;  telephone  (20-2- 
625  026)  or  fax  (20-2-700  931). 
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lAMFES  Offers  the  Dairy  Practices  Council 
**GuideUnes  for  the  Dairy  Industry” 

lAMFES  has  agreed  with  the  Dairy  Practice  Council  to  distribute  their  “Guidelines  for  the  Dairy  Industry.  ”  DPC  is  a  non¬ 
profit  organization  of  education,  industry  and  regulatory  personnel  concerned  with  milk  quality  and  sanitation  throughout  IS  north- 
eastem/mid-Atlantic  states.  However,  its  membership  and  subscriber  rosters  list  individuals  and  organizations  throughout  the  United 
States,  Canada  and  Japan. 

For  the  past  25  years,  DPC’s  primary  mission  has  been  the  development  and  distribution  of  educational  guidelines  directed  to 
proper  and  improved  sanitation  practices  in  the  production,  processing,  and  distribution  of  high  quality  fluid  milk  and  manufactured 
dairy  products. 

The  DPC  Guidelines  are  written  by  professionals  who  comprise  five  permanent  Task  Forces.  Prior  to  distribution,  every 
Guideline  is  submitted  for  approval  to  the  key  milk  control  sanitarian  in  each  of  the  IS  states  which  are  now  active  participants  in 
the  DPC  process.  Should  any  official  have  an  exception  to  a  section  of  a  proposed  guideline,  that  exception  is  noted  in  the  final 
document. 

The  Guidelines  are  renown  for  their  common  sense  and  useful  approach  to  proper  and  improved  sanitation  practices.  We  think 
that  they  will  be  a  valuable  addition  to  your  professional  reading  library. 


The  entire  set  consists  of  48  guidelines  including: 

32 

Fat  Test  Variations  in  Raw  Milk 

1 

Dairy  Cow  Free  Stall  Housing 

33 

Brucellosis  and  Some  Other  Milkbome  Diseases 

2 

Effective  Installation,  Cleaning  and  Sanitizing  of  Milking 

34 

Butterfat  Determinations  of  Various  Dairy  Products 

Systems 

35 

Dairy  Plant  Waste  Management 

3 

Selected  Personnel  in  Milk  Sanitation 

36 

Dairy  Farm  Inspection 

7 

Sampling  Fluid  Milk 

37 

Planning  Dairy  Stall  Bams 

8 

NE  Ext  Publ.,  Conferences,  Short  Courses,  Correspondence 

38 

Preventing  Off-flavors  in  Milk 

Courses  and  Visual  Aids  in  Dairying 

39 

Grade  A  Fluid  Milk  Plant  Inspection 

9 

Fundamentals  of  Cleaning  and  Sanitizing  Farm  Milk  Handling 

40 

Controlling  Fluid  Milk  Volume  and  Fat  Losses 

Equipment 

41 

Milkrooms  and  Bulk  Tank  Installation 

10 

Fluid  Milk  Shelf-Life 

42 

Stray  Voltage  on  Dairy  Farms 

11 

Sediment  Testing  and  Producing  Clean  Milk 

43 

Farm  Tank  Calibrating  and  Checking 

13 

Environmental  Air  Control  &  Qhiality  for  Dairy  Food  Plants 

44 

Troubleshooting  Dairy  Bam  Ventilation  Systems 

14 

Clean  Room  Technology 

45 

Gravity  Flow  Gutters  for  Manure  Removal  in  Milking  Bams 

16 

Handling  Dairy  Products  From  Processing  to  Consumption 

46 

Dairy  Odor  Control 

17 

Causes  of  Added  Water  in  Milk 

47 

Naturally  Ventilated  Dairy  Cattle  Housing 

18 

Abnormal  Milk— Fieldman’s  Approach 

48 

Cooling  Milk  on  the  Farm 

21 

Raw  Milk  Quality  Tests 

49 

Postmilking  Teat  Dips 

22 

Control  of  Antibacterial  Drugs  and  Growth  Inhibitors  in  Milk 

50 

Farm  Bulk  Milk  Collection  Procedures 

and  Milk  Products 

51 

Controlling  the  Accuracy  of  Electronic  Testing  Instmments  for 

23 

Preventing  Rancid  Flavors  in  Milk 

Milk  Components 

24 

Troubleshooting  High  Bacteria  Counts  of  Raw  Milk 

52 

Emergency  Action  Plan  for  Outbreak  of  Milkbome  Illness  in 

25 

Cleaning  and  Sanitizing  Bulk  Pickup  and  Transport  Tankers 

the  Northeast 

28 

Troubleshooting  Residual  Films  on  Dairy  Farm  Milk  Handling 

53 

Vitamin  Fortification  of  Fluid  Milk  Products 

Equipment 

54 

Selection  and  Constmction  of  Herringbone  Milking  Parlors 

29 

Cleaning  and  Sanitizing  in  Fluid  Milk  Processing  Plants 

56 

Dairy  Product  Safety  (Relating  to  Pathogenic  Bacteria) 

30 

Potable  Water  on  Dairy  Farms 

57 

Dairy  Plant  Sanitation 

31 

Composition  and  Nutritive  Value  of  Dairy  Products 

58 

Sizing  Dairy  Farm  Water  Heater  Systems 

If  purchased  individually,  the  entire  set  would  cost  $174.  We  are  offering  the  set,  packaged  in  three  loose  leaf  binders  for 
SI2S  plus  $9  shipping  and  handling  (outside  the  U.S.,  $21  for  shipping  and  handling). 

Information  on  how  to  receive  new  and  updated  Guidelines  will  be  included  with  your  order. 

To  purchase  this  important  source  of  information,  complete  the  order  form  below  and  mail  or  FAX  (515-276-8655)  to  lAMFES. 

I - r 

Please  enclose  $125  plus  $9  shipping  and  handling  for  each  set  of  Guidelines.  Shipments  outside  the  U.S.  are  $125  plus 
$21  shipping  and  handling. 

Payment  in  U.S.  $  drawn  on  a  U.S.  Bank  or  by  credit  card. 

Name;  _  Phone  No.  _ _ 

Company:  _ 

Street  Address:  _ 

City,  State/Province,  Code:  - 

VISA/MOAE  No.; _  Exp.  Date:  _ 
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Monday  Morning  —  July  31,  1995 

Practical  Approach  to  Quality  Milk  —  General 

Session 

•  NCIMS  Update  and  Structure  of  NCIMS 

•  3-A  Sanitary  Standards  Now  and  in  the  Future 

•  Laying  the  Groundwork  for  HACCP  and  ISO  9000 

•  Dairy  Product  Shelf  Life  Tests  for  Quality  Control  and 
Research  and  Development 

•  National  Mild  Drug  Residue  Database 

•  Practical  Solutions  to  Pathogens  from  Milk  and/or 
Other  Animal  Products 

•  Design,  Installation,  and  Maintenance  of  Plate  Heat 
Coolers 

Technical  Session  —  Control  of  Foo<i4>orne 

Microorganisms 

•  Shelf  Life  Extension  &  Safety  of  Fresh  Pork  Treated 
with  High  Hydrostatic  Pressue 

•  Microbial  Monitoring  of  Irradiated,  Commercially- 
Prepared,  Chub-Packed  Ground  Beef 

•  Reduction  of  Salmonella  typhimurium  on  Chicken 
Carcasses  Using  Pulsed  Electricity 

•  Isolation  and  Characterization  of  Gram-negative 
Bacteria,  Isolated  from  Ground  Beef,  that  Exhibited 
Inhibition  of  Escherichia  coli  0157:H7 

•  Inhibition  of  a  Psychrotrophic  Clostridium  Species 
by  Sodium  Diacetate  and  Sodium  Laaate  in  a  Cook- 
in-the-Bag,  Refrigerated  Turkey  Breast  Product 

•  Inhibitory  Effects  of  Sucrose  Fatty  Acid  Esters,  Alone 
and  in  Combination  with  EDIA  and  Organic  Acids, 
on  Listeria  monocytogenes  and  Staphylococcus 
aureus 

•  Evaluation  of  Colicins  for  Inhibition  Against 
Diarrheagenic  Verotoxigenic  Escherichia  coli  Strains 

•  Inhibition  of  Listeria  monocytogenes  and 
Aeromonas  hydrophila  on  Cooked  Beef  by  Plant 
Extracts  Combined  with  Dried  Whey  Preparations  of 
Antagonistic  Bacteria 

•  Control  of  Listeria  monocytogenes  on  Catfish 
Fillets  Gctalurus  punctatus)  Using  Food  Grade 
Antimicrobials 


•  Microbial  Decontamination  of  Fecally  Contaminated 
Carcasses  as  Affected  by  Various  Temperature  Water 
Sprays  and  Steam 

•  Disinfection  of  Cutting  Boards  by  Microwave  Energy 

International  Approaches  to  Meat  Safety 

and  Quality 

•  Why  Should  a  Food  Producer/Processor  Become  ISO 
9000  Certified? 

•  Integrated  Quality  Control  in  the  Pig  Sector 

•  General  Principles  of  ISO  9000  and  ISO  45000: 
HACCP,  TQM  and  ISO  Links 

•  An  Integrated  System  of  ISO  9000  and  ISO  45000 
Certificates  in  the  Control  of  Food  Hygiene 

•  Quality  Systems  in  a  Canadian  Meat  Proces^g  Operation 

•  Application  of  HACCP  Principles  and  Beyond:  Beef 
Slaughter  and  Fabrication 

An  Introduction  to  Molecular  Typing  Methods  for 

the  Food  Microbiologist  (Sponsored  by  ILSI) 

•  A  General  Introduction  to  the  Hows  and  Whys  of 
Molecular  Typing 

•  Riboprint  —  A  Novel  Automated  Ribotyping  Method 
for  Molecular  Typing  of  Food-borne  Microorganisms 

•  RAPD  Typiiig  of  FbodbornePathcgens  — An  Overview 

•  The  Use  of  PFGE  for  the  Molecular  Typing  of  Food- 
bome  Pathogens 

•  Methods  for  Data  Capture,  Analysis,  and  Interpretation 
of  Electrophoretic  Gels 

Posters  —  Growth/Behavior  of  Food-bome 

Microorganisms 

•  Growth  of  ItsiCTramonocyiSoigenes  and  ListeriolysinO 
Secretion  in  Broth  Containing  Salts  of  Organic  Acids 

•  Heat-resistance  of  Listeria  monocytogenes  Increases 
when  Production  of  Osmoprotectants  is  Induced 

•  The  Incidence  of  Pathogenic  Microorganisms  in 
Aquacultured  Rainbow  Trout  iOncorhynchus 
mykiss) 

•  A  Comparision  of  Quantitative  Levels  of  Escherichia 
coli  0157:H7,  Klebsiella  pneumoniae,  Campylo¬ 
bacter,  and  Salmonella  in  Fresh  Blue  Crab  (Colli- 
nectes  sapidus) 
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•  Survival  and  Growth  of  Escherichia  coli  0157:H7  on 
Produce 

•  Thermal  Resistance  of  Aeromonas  hydrophila  in 
Liquid  Whole  Egg 

•  The  Incidence  of  Pathogens  in  Aquaculture  Recircu¬ 
lation  Water  Systems  and  a  Comparision  of  Their 
Presence  to  Fish  Size  and  Stocking  Densities 

•  Growth  and  Survival  of  Listeria  monocytogenes  in 
Minimally  Processed  Green  Beans  as  Influenced  by 
Modified  Atmosphere  Packaging,  NaCl  Treatment 
and  Storage  Temperattire 

•  Radiosensitivity  of  Listeria  monocytogenes  Follow¬ 
ing  Split-Dose  Application  of  Gamma  Radiation 

•  Growth  of  Yersinia  enterocolitica  on  Osmotically  De¬ 
hydrated  Broccoli  Packaged  in  Modified  Atmospheres 
and  Stored  at  10°C 

•  Survival/Growth  of  Gram-Positive  Bacteria  in  Recondi¬ 
tioned,  Potable,  and  Non-chlorinated  Water 

•  Presence  of  Listeria  Species  in  Market  Beef 

•  Susceptibility  of  Pre-evisceration  Washed  Carcasses 
to  Contamination  by  Escherichia  coli  0157:H7  and 
Salmonellae 

•  The  Potential  of  Danish  Market  Cheeses  to  Support 
Growth  of  Food-borne  Pathogens 

•  Influence  of  Temperature  Abuse  on  Growth  of 
Clostridium  perfringens  from  Spores  in  Cooked 
Turkey 

•  Effect  of  High  pH  on  the  Survival  of  Salmonella 
typhimurium,  Salmonella  newport  and  Campylo¬ 
bacter  jejuni  in  Poultry  Scald  Water  at  55°C 

•  Growth  of  Salmonella  &  Vibrio  cholerae  in 
Reconditioned  Water 

Monday  Afternoon  —  July  31,  1995 

Practical  Approach  to  Quality  Milk  —  Plant  Session 

•  Technical  Challenge  in  Progressing  from  Conventional 
Milk  Processing  to  Aseptic  Processing 

•  Issues  of  Using  Reclaimed  Water 

•  Emergency  and  Recall  Coordination 

•  Innovations  in  Plant  Design  and  Processing 

•  Public  Health  and  Regulatory  Aspects  of  Emerging  Milk 
Plant  Technology 

Practical  Approach  to  Quality  Milk  —  Farm  Session 

•  Dairy  Farmstead  Evaluation  as  a  Response  to  Environ¬ 
mental  Issues  —  University  Viewpoint 

•  Environmental  Issues  -  Dairy  Producer  Viewpoint 

•  Design  Challenges  in  Modem  Milking  Equipment 


•  Current  Cleaning  Chemical  Technology  &  Recom¬ 
mendations  for  Maximum  Cleaning  Effectiveness 

•  Futuristic  Dairy  Farm  Design 

Technical  Session  —  Detection  and  Enumeration 

Methods 

•  Rapid  Multianalyte  Immunoassay  to  Screen  for 
Antibiotic  Residues  in  Milk 

•  The  Rapid  Charm  Phosphatase  Test  Conforms  with 
USDA  Requirements  for  Cooked  Meat  and  Gauges 
Microbial  Log  Reduction 

•  Specificity  of  Four  Monoclonal  Antibodies  Produced 
Against  Salmonella  typhimurium 

•  Antigenicity  of  35  and  24  kDa  Outer  Membrane 
Proteins  of  Salmonella 

•  A  New  Petrifilm™  Method  for  Enterobacteriaceae 
Testing 

•  Ontario’s  Inspection  Protocol  for  Undrawn  Dressed 
Poultry  (UDP):  A  Model  for  Standards  Development 
for  Ethnic  Markets 

•  Re-engineering  of  Licensing  Audit  for  Ontario 
Abattoirs 

•  The  Application  of  Risk  Assessment  and  Standard 
Audit  Principles  for  Compliance  Verification  in 
Ontario  Inspected  Abattoirs 

•  A  Computer  Program  for  Managing  a  Food-borne 
Disease  Stirveillance  Network  &  Compiling  Surveil¬ 
lance  Data 

•  International  Trends  in  HACCP 

Posters  —  Control  of  Food-borne 

Microorganisms 

•  Modeling  the  Effect  of  Temperature  on  Growth  Rate 
and  Lag  Time  of  Bacillus  Stearothermophilus  Using 
Variance  Stabilizing  Transformations 

•  Antimicrobial  Action  of  a  Nisin-Based  Treatment 
Against  Salmonella  typhimurium  in  Fresh  Pork  Loin 

•  Effect  of  Trisodium  Phosphate  on  Listeria  monocyto¬ 
genes  Attached  to  Rainbow  Trout 

•  Nannocystis  exedens  as  a  Potential  Biocompetitive 
Agent  Against  Toxigenic  Aspergillus  flavus  and 
Aspergillus  parasiticus 

•  Reduction  of  Food-borne  Pathogens  on  Beef  Carcass 
Tissue  Using  Sodium  Bicarbonate  and  Hydrogen 
Peroxide 

•  Efficacy  of  Trisodium  Phosphate  for  Killing  Salmo¬ 
nella  on  Tomatoes 

•  Expanded  Models  for  Predicting  the  Non-Thermal 
Inactivation  of  Listeria  monocytogenes 
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•  Effect  of  Chlorine  Dioxide  Spray  Washes  for  Reduc¬ 
ing  Fecal  Contamination  on  Beef 

•  Antimicrobial  Prop>erties  of  Volatile  Horseradish 
Distillates 

•  Effect  of  Processing  Protocols  on  the  Quality  of 
Aquacultured  Fresh  Catfish  Fillets 

•  A  Model  for  the  Effects  of  Temperature,  pH  and 
Lactate  on  the  Survival  of  Escherichia  coli  0157:H7 

•  Intervention  Through  the  Use  of  Hand-trimming, 
Chemical  Sanitizers  and  Hot  Water  Spray-Washing 
to  Remove  Fecal  and  Microbiological  Contamination 
from  Beef  Adipose  Tissue 

•  Influence  of  Fat  Content  in  Pork  Liver  Sausage  on 
Growth  of  Listeria  monocytogenes  and  Its  Inhibition 
by  Lactate  and  Sorbate 

•  Destruction  of  Listeria  monocytogenes  on  Catfish 
Fillets  Using  Laaic  Acid  and  Monolaurin 

•  Sensitization  of  Escherichia  coli  to  Nisin  and 
Lysozyme  by  High  Hydrostatic  Pressure,  EDTA  and 
Chitosan 

•  EffectsofLactate,  Spice  Oil,  and  pH  Levels  on  the  Growth 
and  Survival  of  Escherichia  coli  0157:H7  at  35  and  4°C 

•  Comparison  of  Mathematical  Models  to  Estimate 
Growth  Rate  of  Escherichia  coli  0157:H7  at  Fluctua¬ 
tion  Temperatures 

•  A  Survey  of  College  Students’  Knowledge  of  Food 
Safety  &  Home  Food  Preparation  Practices 

•  Feasibility  of  Using  Food  Grade  Food  Additives  to 
Control  the  Growth  of  Clostridium  perfringens 

•  Effect  of  Time  of  Exposure  of  Beef  Fat  Fascia  to 
Escherichia  coli  ATCC  11370  on  Its  Removal  by 
Spray- Washing  with  Chemical  Solutions  and  35°  or 
74°  Water 

•  Sensitivity  of  Six  Strains  of  Listeria  monocytogenes 
to  Nisin  in  Broth  at  pH  5,  6  and  7 

•  Ecology  and  Control  of  Bread  Spoilage  by  Rope 

Tuesday  Morning  —  August  1,1 995 

Hurdles  to  Improve  Safety  and  Quality  of  Ready- 

To-Eat  (RTE)  Meats 

•  Pretreatment  of  Meat  in  the  Slaughter  Process 

•  Food  Additives  in  Processed  Meats 

•  Packaging  and  Storage  Conditions  to  Enhance  Meat 
Safety 

•  Elimination  of  Pathogens  on  Red  Meats  with  Irradia¬ 
tion 

•  Novel  Approaches  in  Hurdles  Technology 

•  Hurdles  in  Getting  Hurdle  Approval 


Technical  Session  —  Growth/Behovior  of 

Food4>ome  Microorganisms 

•  Influence  of  pH  and  Incubation  Temperature  on 
Virulence  and  Fatty  Acids  of  Yersinia  enterocolitica 

•  Growth  of  Listeria  monocytogenes  and  Yersinia 
enterocolitica  on  Cooked  Poultry  Stored  Under 
Modified  Atmosphere  at  3.5,  6.5  and  10®C 

•  Natural  Occurrence  of  Listeria  monocytogenes 
in  Fresh  Blue  Crab  icallinectes  sapidus')  Meat 
&  Its  Growth  Characteristics  at  Refrigeration 
Temperatures 

•  The  Effect  of  Iron  Levels  on  Growth,  Toxicity  and 
Adherence  of  Enterohemorriiagic  Escherichia  coli 

•  Acid  Adaptation  in  Listeria  monocytogenes  Scott  A 

•  Stress  Protein  and  Fatty  Acid  Comix)sition  Effects  on 
Heat  Resistance  of  Escherichia  coli  0157:H7 

•  Survival  Characteristics  &  Injury  of  Escherichia  coli 
0157;H7  During  Conventional  &  Microwave  Heating 
at  Constant  Temperatures 

•  Comparison  of  D^  Values  of  Antibiotic-resistant  and 
Antibiotic-sensitive  Strains  of  Salmonella 

•  Kok^ical  Characterization  of  Enterobacter  sakazakti 

•  Spoilage  Ecology  ofV acuum-Packaged  Vienna  Sausages 

Emerging  Issues  in  Microbiological  Food  Safely 

(Sponsored  by  ILSI) 

•  Bovine  Spmngiaform  Encephalopathy  —  Potential  Risk 
from  Foods 

•  Survival  of  Cryptosporidium  oocystes  in  Beverages 

•  Growing  Concerns  and  Recent  Outbreaks  of 
Enterohemorrhagic  Escherichia  coli  -  non-0157:H7 

•  Staphylococcus  —  Are  There  Coagulase  Negative 
Toxigenic  Strains  on  the  Horizon? 

•  Arcobacter  and  Helicobacter  -  Risks  for  Foods  and 
Beverages 

•  Dealing  with  an  Expanding,  Global  Food  Supply 

Poster  Session  —  Detection  and  Enumeration 

Methods 

•  Genomic  Fingerprinting  of  Bifidobacterium  spp. 
from  an  Infant 

•  Evaluation  of  Universal  Preenrichment  Versus 
Lactose  Broth  Plus  Various  Plating  Media  for  Isolating 
Salmonellae  from  Naturally  Contaminated  Fresh 
Chicken  and  Pork  Sausage 

•  Evaluation  of  an  Automated  Assay  for  the  Detection 
of  Listeria  monocytogenes  in  Food  Products 

•  Optimization  of  Polymerase  Chain  Reaction  Param¬ 
eters  Utilizing  an  Experimental  Design  Approach 
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•  Antibiotics  and  Sulfonamides  in  Meat  Samples 
Destined  to  Human  Consumption 

•  Biodegradation  of  Aflatoxins  by  Flavobacterium 
aurantiacum  in  Culture  Media 

•  Lightning™:  Introduction  of  a  Machine-Side  Rapid 
Hygiene  Monitoring  System 

•  Evaluation  of  Microbial  Swabs  for  Releasing  HCMC 
and  Their  Viability  on  Ice  Using  3M™  Petrifilm™ 

•  A  New  Rapid  Method  for  the  Detection  of  Escheri¬ 
chia  coli  0157  in  Raw  Meat 

•  Detection  of  Escherichia  coli  0157:H7  in  Foods  by 
Multiplex  PCR 

•  Determination  of  Trace  Elements  in  Muscle,  Liver  & 
Kidney  from  Pork  Produced  in  Sonora,  Mexico 

•  Chemical  and  Mineral  Analysis  of  Surimibased 
Seafood  Products 

•  Comparison  of  ISO-Grid™,  DRBC,  Petrifilm™,  and 
PDA  Pour  Plate  Methods  for  Enumerating  Yeasts  and 
Molds  on  Shredded  Cheese 

•  Use  of  Blue  Lake  as  an  Indicator  of  Bacterial  Penetra¬ 
tion  into  Eggs 

•  Rapid  Estimation  of  Raw  Milk  Quality 

•  Evaluation  of  a  Miniaturized  Microbial  Inhibition 
Assay  for  Screening  of  Antimicrobial  Residues  in 
Animal  Tissues 

•  Comparison  of  Five  Media  for  Enumeration  of 
Escherichia  coli  0157:H7 

•  The  Charm  Alkaline  Phosphatase  Test:  Rapid 
Bioluminescence  Method  for  the  Determination  of 
Alkaline  Phosphatase  in  Pasteurized  Milk  and  Other 
Dairy  Products  —  Collaborative  Study 

•  Charm  Cloxacillin  Antibody  Performance  Validated 
for  Bulk  Tank  Milk 

•  A  New  Rapid  Method  for  Detection  &  Enumeration 
of  Listeria  monocytogenes  in  Food  Samples 

•  Validation  of  Predictive  Mathematical  Models  to 
Demonstrate  Applicability  to  Foods 

•  Detection  by  PCR  of  Campylobacter  jejuni  in 
Contaminated  Chicken  Products 

•  E*Colite,  The  New  Standard  in  Monitoring  Coliforms 
&  Escherichia  Coli  Contamination  in  Water 

Tuesday/  August  1,  1995  —  Afternoon 

General  Session  —  Equivalency  of  Inspection  — 

Impact  of  NAFTA  and  GATT 

•  Equivalency  of  Inspection  —  Practical  Realities  in  the 
Real  World 

•  The  European  Perspective  on  Equilibrating  Interna¬ 
tional  Meat  and  Poultry  Inspection  Systems 


Wednesday,  August  2,  1 995  —  Morning 

Current  Issues  in  Food  Services 

A  Practical  Symposium  —  Part  1 

•  Food  Code  —  A  Practical  Approach 

•  Plan  Review  —  Standardization  for  Efficiency 

•  Integrated  Pest  Control  in  Food  Facilities 

•  Equipment  Cleaning  and  Sanitization 

•  Overcoming  the  “All  or  Nothing”  Approach  to  HACCP 
Implementation  at  the  Retail  Level 

Minimally-Processed  Packaged  Vegetables 

•  Fresh  Produce  Processing  —  A  Global  Industry 
Perspective 

•  The  Effect  of  Farm  Management  Practices  on  the 
Microbial  Condition  of  Fresh  Minimally-Processed 
Vegetables 

•  Fresh  Produce  Processing  —  Retail  Industry 
Perspective 

•  Factors  Important  in  Determining  Shelf  Life  of 
Minimally-Processed  Vegetables 

•  What’s  New  in  Modified-Atmosphere  Packaging  of 
Fresh  Cut  Packaged  Vegetables 

•  Presence  and  Public  Health  Implications  of  Food- 
bome  Pathogens  on  Minimally  Processed  Packaged 
Vegetables 

•  Present  and  Emerging  Control  Measmes  for  Mini¬ 
mally-Processed  Packaged  Vegetables 

Alternative  Processing  Strategies  for  Pasteurization 

of  Foods 

•  Radurization  —  The  Pasteurization  of  Foods  by 
Ionizing  Radiation 

•  High  Pressure  Processing  as  an  Intervention  Strategy 
for  Food  Safety 

•  Chemical  Treatments  for  Decontamination  of  Poultry 

•  Electrical  Properties  of  Foods  and  the  Application  of 
High  Voltage  Pulsed  Electric  Fields  Technology 

•  Oscillating  Magnetic  Field  Stabilization  of  Foods 

•  Product  Development  Considerations  for  Ohmic 
Processing 

New  Emerging  Food-borne  Disease  Agents  —  Are 

They  for  Real? 

•  The  Campylobacter  Family  (Arcobacter,  Campylo¬ 
bacter,  and  Helicobacter) 

•  The  Mycobacteria  Group  (Mycobacterium  Avium, 
Paratuberculosis  and  Tuberculosis') 

•  New  Issues  in  Food  and  Environmental  Virology' 

•  An  Update  on  Parasites  in  Food,  Water  and  the  Environ¬ 
ment 
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•  Interesting  Incidents  of  Food-bome  Disease,  Including 
Those  from  Bluegreen  Algae 

Wednesday,  August  2,  1 995  —  Afternoon 

Current  Issues  in  Food  Services 
A  Practical  Symposium  —  Part  2 

•  Current  Food-bome  Pathogen:  Escherichia  coli 
0157:H7  —  A  Current  Review 

•  Current  Food-bome  Pathogen:  Vibrio  vulnificus 

•  Communicable  Diseases:  Bare  Hand  Contact  with 
Food  —  Why  Isn’t  Hand  Washing  Good  Enough? 

•  Vacuum  Packaging 

•  OSHA  in  the  Workplace 

Seafood  Symposium 

•  Update  on  Seafood  HACCP  and  Current  Regulations 

•  HACCP  Training  for  Seafood  Processors 

•  Microbiological  Seafood  Safety:  What’s  New 

•  The  Seafood  Hotline:  What  Questions  Do  Consum¬ 
ers  Ask? 

•  The  Safety  of  Mail  Order  Seafood 


ILSI  N.A.  —  Sponsored  Research  Update 

•  Use  of  Carrot  Extract  to  Control  Listeria  monocyto¬ 
genes 

•  Development  of  a  Simple,  Sensitive,  Quantitative 
Procedure  for  Enumerating  Listeria  monocytogenes 

•  Use  of  in  vitro  Primer-Directed  Enzymatic  Amplifica¬ 
tion  of  DNA  for  Rapid  Detection  of  Listeria  monocy¬ 
togenes:  Studies  with  Food  Samples 

•  Establishment  of  a  Bovine  Surveillance  Program  for 
Escherichia  coli  0157:H7  in  Washington  State 

•  Lipid  Compounds  as  Novel  Barriers  for  Control  of 
Listeria  monocytogenes 

•  Application  of  Novel  Bacteriocins  as  Biocontrol 
Agents  Towards  Listeria  monocytogenes  in  Foods: 
Properties  and  Inhibitory  Effectiveness 

•  Evaluation  of  Penicillin  Binding  Proteins  for 
Subtyping  Listeria  monocytogenes 

•  Insertion  Sequence  Finger-Printing:  a  New  Subtyping 
System  for  Escherichia  coli  0157:H7  Strains 


82nd  lAMFES  Annual  Meeting 
Spouse/ Companion 


A  Day  of  Discovery 

Monday,  July  31  -  9:00  o.m.  —  3:00  p.m. 

Cost:  $30  ($35  on>site)  Lunch  on  your  own 

Our  tour  begins  atop  Mt.  Washington,  where  the 
spectacular  view  of  the  whole  Pittsburgh  scene  un¬ 
folds,  a  view  that  prompted  Frank  Lloyd  Wright  to  call 
this  the  world’s  most  beautiful  setting  for  a  city. 
Tourgoers  may  ride  down  the  hill  in  an  incline,  a 
veritable  museum  on  wheels,  and  be  picked  up  by  the 
coach  at  the  base. 

The  Strip,  center  of  the  wholesale  produce  market 
in  Pittsburgh,  offers  a  true  potpourri  of  scents,  sights, 
and  sounds.  The  Society  for  Art  in  Crafts,  recently 
moved  to  The  Strip,  exhibits  an  international  array  of 


crafts  in  clay,  fiber,  metal,  wood  and  a  variety  of  other 
materials,  all  created  since  1985. 

The  North  Side  of  Pittsburgh  was  originally  platted  as 
Depreciation  Land  Grant  settlement.  Later,  in  1848,  a 
group  of  streets  was  laid  out  and  named  to  commemorate 
battles  and  personalities  of  the  Mexican  War  of 1 846. .  .Tay¬ 
lor,  Resaca,  Palo  Alto,  Buena  Vista,  Monterey,  Sherman 
and  the  like.  Known  as  the  MEXICAN  WAR  STREETS,  the 
area  was  a  pleasant,  middle-class,  residential  area  vtdth 
distinctive  row-like  homes  reflecting  Italienate,  Second 
Empire,  Queen  Anne,  Richardsonian  Romanesque  and 
other  Victorian  architectural  styles.  A  major  decline 
within  the  area  was  reversed  in  the  1960s  to  the  point  that 
this  intriguing  neighborhood  was  placed  on  the  National 
Register  of  Historic  Places  by  1975. 
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Before  returning  to  the  Hilton,  one  further  stop  is 
made;  at  THE  AVIARY,  the  world’s  largest  birdhouse, 
where  free  flying  feathered  friends  in  brilliant  hues  present 
a  dazzling  display.  Now,  whoever  said  Pittsburgh  was  for 
the  birds  is  proven  to  be  correct! 

Amish  Country 

Tuesday,  August  1  -  9:00  a.m.  -  5:00  p.m. 

Cost:  $30  ($35  on-site)  Lunch  on  your  own 

The  Amish  is  one  of  the  most  distinctive  societies  in 
America  today.  In  1693  Jacob  Amman,  their  founder, 
brought  these  gentle  people  to  this  country  from  Switzer¬ 
land.  By  the  mid- 18th  century,  hundreds  had  settled  in 
Pennsylvania.  The  rolling  countryside  of  this  area  of  the 
state  attracted  the  Amish  with  its  fertile  land.  They 
befriended  the  Lenape  Indians  who  had  long  ago  settled 
here,  and  today  you  can  witness  their  still-thriving  exist¬ 
ence. 

This  visit  among  the  Amish  includes  shopping  at  an 
Amish  home  where  quilts  made  by  the  Amish  from  as  far 
away  as  Wisconsin  are  displayed  to  tempt  the  discriminat¬ 
ing  buyer.  In  nearby  Volant,  a  19th  Century  mill  now 
serves  as  a  country  store  containing  toys,  gifts,  Amish 
quilts  and  fumittu^  sharing  space  with  old  mill  machin¬ 
ery.  In  addition  to  the  mill  there  are  over  80  shops  and 
small  restaurants  that  will  meet  anyone’s  needs. 

Five  miles  south,  the  holidays  come  early  at  the 
Country  House  Christmas  Shop,  a  restored  Victorian 
home  brimming  with  enough  ornaments,  gifts  and  deco¬ 
rations  to  make  one  forget  December  is  several  months 
away.  A  cool  drink  is  served  on  the  return  trip  to 
Pittsburgh. 

A  Day  at  the  Carnegie  &  Station  Square 
Wednesday,  August  2  -  9:00  a.m.  •  3:00  p.m. 
Cost:  $30  ($35  on-site)  Lunch  on  your  own 

Andrew  Carnegie’s  gift  to  the  people  of  Pittsburgh, 
THE  CARNEGIE,  houses  four  cultural  centers  under  one 
roof.  The  MUSEUM  OF  ART  is  highly  regarded  for  its 
permanent  collection  ranging  from  the  old  masters  to  the 
contemporary,  with  a  fine  representation  of  The  Impres¬ 
sionists.  A  specially-arranged  one  hour  tour,  conducted 
by  a  trained  museum  docent,  gives  insight  and  enhance¬ 
ment  to  the  fabulous  works  of  renowned  artistic  masters. 
With  time  to  explore  on  one’s  own  (one-half  hour) 
following  the  tour,  a  wealth  of  treasures  await  at  The 
Carnegie.  The  Hillman  Hall  of  Minerals  and  Gems  displays 
over  2000  dazzling  specimens  and  the  world  famous 
dinosaur  collection  is  but  a  short  walk  away. 

Then  it’s  All  Aboard  for  STATION  SQUARE,  the 
lively  riverfront  restoration  of  the  former  P.  &  L.E. 
Railroad,  now  a  complex  of  exciting  shops,  boutiques, 
historic  memorabilia  and  fine  restaurants. 

Following  this  delightful  respite,  guests  will  enjoy 
shopping  on  their  own  in  the  Freight  House  Shops 
before  returning  to  the  Hilton. 


Children's  Activity  Room 

July  31  -  August  2  -  8:30  a.m.  -  4:00  p.m. 

Cost:  Free 

A  children’s  activity  room  will  be  available  for  chil¬ 
dren  ages  4-12.  The  children’s  room  will  consist  of  adult 
supervision  and  structured  activities. 

Monday  Night  Social  Event 
An  Ethnic  Evening  on  the  Three  Rivers 
July  31  -  6:00  p.m.  -  Cruise  until  10:30  p.m. 

Cost:  $45  ($50  on-site) 

The  ethnic  variety  of  Pittsburgh’s  people  contributes 
to  its  cultural  richness.  Influenced  by  the  more  than 
seventy  distinct  nationality  groups  that  have  claimed  Pitts¬ 
burgh  as  their  home,  an  unforgettable  dinner  cruise  has 
been  created  to  combine  the  music  and  food  representing 
a  selection  of  the  countries  that  have  so  enhanced  this 
area. 

At  the  Hilton,  we  will  escort  you  through  Point  State 
park  to  board  the  magnificent  stemwheeler,  the  Gateway 
Clipf>er  Fleet’s  Party  Liner.  Pittsburgh’s  three  rivers  set 
the  stage  for  an  unforgettable  event,  as  the  evening  sun, 
glistening  on  the  waters  and  reflecting  on  the  majestic 
buildings  of  this  vital  city,  creates  a  rare  backdrop  for  this 
festive  evening. 

Following  dinner,  guests  will  be  entertained  by  Don 
Brocket’s  Company,  an  action  packed  frolicking  family 
variety  show  that  everyone  is  sure  to  enjoy! 

The  evening  draws  to  a  close  as  guests  view  the 
spectacular  evening  lights  of  the  city  and  are  returned 
to  Point  State  Park  for  the  guided  walk  back  to  the 
Hilton. 

Traditional  lAMFES  Gatherings 
Ivan  Parkin  Lectureship 
Sunday,  July  30  -  7:00  p.m. 

Followed  by  the  Cheese  and  Wine  Reception  for  the 
Opening  of  the  Education  Exhibits.  An  opportunity  to 
greet  old  friends,  make  new  ones  and  view  the  excellent 
technical  displays. 

lAMFES  Annual  Awards  Reception  and 
Banquet  Wednesday,  August  2 
Reception:  6:00  p.m.  Banquet:  7:00  p.m. 
Cost:  $30  ($35  on-site) 

lAMFES  Kids  Pizza  Banquet 
Wednesday,  August  2  -  6:30  p.m.  -  9:30  p.m. 
Cosh  $  1 5  ($20  on-site) 

Adult  supervised  for  children  ages  4  and  up.  Pizza, 
pop  and  activities  will  be  provided. 


196  Daily,  Food  ond  Environmental  Sanitation  -  MARCH  1995 


82nd  lAMFES  Annual  Meeting  Registration  Form 

Hilton  Hotel  &  Towers  —  Pittsburgh,  PA  —  July  30  -  August  2,  1995 

(Use  photocopies  for  extra  registratioiis) 


First  Name  (will  appear  on  badge)  (please  print)  Last  Name 


Title  Employer 


Mailing  Address  (Please  specify:  Home  or  Work) 


City  State  Country  Postal/Zip  Code 

(  ) _ (_J _ 

Telephone  #  Fax  # 


Credit  Card  payments  may  be  sent  via  Fax  today! 
515-276-8655 


Please  check  where  applicable: 

_ lAMFES  Member 

_ Non-Member 

_ Local  Arrangements 

_ 30  Yr.  Member 

_ SO  Yr.  Member 

_ Past  President 

_ Executive  Board 

_ Speaker 

_ Honorary  Life  Member 

_ Exhibitor 

_ lAMFES  Sustaining  Member 

_ lAMFES  Program  Advisoty  Committee 


Sign  up  to  become 
a  NEW  member 

and  take  advantage 
of  the  member  discounL 


REGISTRATION: 

Registration  (Banquet  included) 

Student  Member 

One  Day  Registration  (Circle:  Mon/TuesAVed) 

Spouse/Companion  (Name): _ 

Children  (14  &  Under),  Name: _ 


MEMBERS 

NON-MEMBERS 

AMOUNT 

$170  ($205  on-site) 

$  20  ($  25  on-site) 

$  90  ($1 10  on-site) 

$  25  ($  25  on-site) 

FREE 

$250  ($285  on-site) 

Not  Available 

$120  ($140  on-site) 

$  25  ($  25  on-site) 

FREE 

NEW  MEMBERSHIP  FEES: 

Membership  with  Dairy,  Food  &  Environmental  Sanitation  $  60 

Membership  with  Dairy,  Food  &  Env.  Sanitation  &  Journal  of  Food  Protection  $  90 

'Student  Membership  □  Dairy,  Food  &  Env.  San.  or  □  Journal  of  Food  Protection  $  30 

'Student  Membership  with  Dairy,  Food  &  Env.  San.  &  Journal  of  Food  Protection  $  43 

•Full-time  student  verification  required. 

SHIPPING  CHARGES:  OUTSIDE  THE  U.S.  -  SURFACE  RATE  $  22.50  per  journal 

AIRMAIL  $  95.00  per  Journal 


OTHER  FEES: 

Cheese  and  Wine  Reception  (Sun.,  7/30) 

An  Ethnic  Evening  on  the  Three  Rivers  (Mon.,  7/31) 
lAMFES  Awards  Banquet  (Wed.,  8/2) 

Children’s  Banquet  (Wed.,  8/2) 


PER  PERSON 
FREE 

$  45  ($  50  on-site) 
$  30  ($  35  on-site) 
$  15  ($  20  on-site) 


SPOUSE/COMPANION  EVENTS: 

A  Day  of  Discovery  (Mon.,  7/31) 

Amish  Country  (Tues.,  8/1) 

A  Day  at  the  Carnegie  &  Station  Square  (Tues.,  8/2) 


Card  # _ 

Name  on  Card _ 

Registration  Information 

tend  payment  with  tegistration  to  lAMFES,  6200  Auixxa  Avenue, 
>uite  200W,  Des  Moines,  lA  50322-2838.  Make  checks  payable  to 
AMFES.  Pre-registration  must  be  post-marked  by  June  30,  1995. 
rhe  pre-registration  deadline  will  be  strictly  observed.  For  additional 
nformation  contact  Julie  Heim  at  1-800-369-6337. 


PER  PERSON 
$  30  ($  35  on-site) 
$  30  ($  35  on-site) 
$  30  ($  35  on-site) 


_ Exp.  Date _ 

_ Signature _ 

Refund/Cancellation  Policy 

The  lAMFES  policy  on  refunds  and/or  cancellations  is  as  fol¬ 
lows;  Registration  fees,  minus  a  $35  processing  fee,  will  be 
refunded  for  written  cancellations  post-marked  by  July  15,  1995. 
No  refunds  will  be  made  for  cancellations  post-marked  after 
July  15,  1995,  however,  the  registration  may  be  Uatisferred  to 
a  colleague  with  written  notification  to  lAMFES. 


Total  Amount 

Enclosed  $ _ 

U.S.  FUNDS  DRAWN  ON  U.S.  BANK 


Exhibitor  Information 

An  exhibition  of  products  and  consulting  services  will  be  at  the 
Hilton  Hotel  &  Towers.  For  more  information  on  exhibiting  at 
the  conference,  please  contact  Rick  McAtee  at  I  -800-369-6337. 


O  Please  indicate  here  if  you  have  a  disability  requiring  special  accommodations. 
Credit  Card  Payments:  Please  Circle:  VISA/MASTERCARD/AMERICAN  EXPRESS 
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MEMBERSHIP  APPLICATION 


International  Association  of  Milk,  Food 
and  Environmental  Sanitarians 

6200  Aurora  Avenue,  Suite  200W,  Des  Moines,  lA  50322-2838  •  (515)  276-3344  OR  (800)  369-6337 


MEMBERSHIP 

I  I  Membership  with  JFP  and  DFES  $90 

(12  issues  of  the  Journal  of  Food  Protection  and  Dairy,  Food  ^ 

and  Environmental  Sanitation') 

I  I  Membership  with  DFES  $60 

(12  issues  of  Dairy,  Food  and  Environmental  Sanitation) 

I  I  Check  here  if  you  are  interested  in  information  on  joining  your  state/ 
province  chapter  of  lAMFES 

SUST1UNIN6  MEMBERSHIP 

I  I  Membership  with  BOTH  journals  $450 

Gncludes  exhibit  discount,  July  advertising  discount,  company  monthly 
listing  in  both  journals  and  more) 

STHBENT  MEMBERSHIP 

I  I  Membership  PLUS  including  both  journals  $45 

I  I  Membership  with  Journal  of  Food  Protection  $30 

I  I  Membership  with  Dairy,  Food  and  Environmental  Sanitation  $30 
'FUU-TiaiE  STUDENT  VEKIFIUTION  MUST  ACCOMPANY  THIS  FORM 


Shipping  Charges:  Outside  U.S. 


Surface  ($22.50  per  jaumal) 


AIRMAIL  ($95.00  per  jaumal) 


MINT  01  rYK...MU  AREAS  MUST  RE  COMHEnD  IN  ORDER  fO  RE  RROOSSED 


Job  Tide- 


Address. 


Company  Name- 


Office  Phone  #_ 


City _  State/Province _ 

Membership:  _ New  _ Renewal 


Country- 


Postal  Code. 


Moll  Entire  Form  to:  - 

lAMFES  - Master  Cart 

6200  Aurora  Ave,  Suite  200W  - VISA 

Des  Moines,  lA  50322-2838  - American  Express 

USA 

OR  Use  Your  Charge  Card:  card  # - 

(800)  369-6337  (U.S.  &  Canada) 

(515)  276-3344 

FAX  (515)  276^655  Signature _ 


U.S.  FUNDS 
on  U.S.  BANK 


◄ 
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Quantity 


International  Association  of  Milk,  Food  and  Environmental  Sanitarians,  Inc. 


lAMFES  Booklets 


Procedures  to  Investigate  Waterborne  Illness 
$6.00  member  or  government;  $9.00  non-member 

Procedures  to  Investigate  Foodbome  Illness  -  4th  Edition 
$6.00  member  or  government;  $9.00  non-member 


Procedures  to  Investigate  Arthropod-borne  and  Rodent-borne  Illness 
$6.00  member  or  government;  $9.00  non-member 

Procedures  to  Implement  the  Hazard  Analysis  Critical  Control  Point  System 
$6.00  member  or  government;  $9.00  non-member 

Pocket  Guide  To  Dairy  Sanitation 

$.50/member  or  government;  $.75/non-member  (minimum  order  of  10) 

($2.50  shipping  for  each  order  of  10) 

Shipping/Handling 

U.S.  $2.00  for  first  item.  $1 .00  for  each  additional  Item 
Outside  U.S.  $4.00  for  first  Item.  $1 .00  for  each  additional  item 

Booklet  Total 


Multiple  copies  available  at  reduced  prices. 

Phone  our  order  desk  for  pricing  information 
on  quantities  of  25  or  more. 


Quantity 


3-A  Sanitary  Standards 


Total  $ 


_  Complete  set  3-A  Dairy  Standards  _ 

$46.00  member  or  government;  $72.00  non-member 

_  Complete  set  3-A  Dairy  &  Egg  Standards  _ 

$70.00  member  or  government;  $105.00  non-member 

_  3-A  Egg  Standards  _ 

$40.00  member  or  government;  $60.00  non-member 

_  Five-year  Update  Senrice  on  3-A  Sanitary  Standards  _ 

3-A  Dairy  &  Egg  Standards 

$62.00  member  or  government;  $93.00  non-member 

Shipping/Handling 

U.S.  $6.25  each  item 

Outside  U.S.  $10.25  each  item _ 

3-A  Sanitary  Standards  Total _ 

Total  Order  Amount _ 

PRINT  OR  TYPE  .  .  .  ALL  AREAS  MUST  BE  COMPLETED  IN  ORDER  TO  BE  PROCESSED 

Name _  Company  Name _ 

FIRST  Ml  LAST 

Job  Title _  Office  Phone  # _ 

Address _ FAX  # _ 


City _ State/Province _  Country _ Postal  Code 


MAIL  ENTIRE  FORM  TO: 


_  CHECK  OR  MONEY  ORDER 

_  MASTERCARD 

_  VISA 

_  AMERICAN  EXPRESS  EXP. 

OR  USE  YOUR  CHARGE  CARD 

515-276-3344 

800-369-6337  (US) 

800-284-6336  (Canada) 

FAX  515-276-8655  _ 


lAMFEs  U.S.  FUNDS 

6200  AURORA  AVENUE,  STE  200W  OR  U  S  BANK 
DES  MOINES,  lA  50322-2838  ' _ 


PAYMENT  MUST  BE  ENCLOSED 
FOR  ORDER  TO  BE  PROCESSED 
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For  information  on  membership  with  lAMFES,  For  information  on  membership  with  lAMFES, 

Circle  #100  on  this  card.  ▼  Circle  #100  on  this  card,  T 


Reader  Service  Card  DFES  March '95 

Expires;  May  31, 1995  (International  expiration:  July  31, 1995) 


INTERNATIONAL  ASSOCIATION  OF  MILK,  FOOD  AND  ENVIRONMENTAL  SANITARIANS,  INC. 

Mail  or  FAX  to  (515)  276-8655 


Name 


Title 


Company 
Address  _ 
City _ 


State/Prov. 


Country 


Zip/Postal  Code 


Phone  Number 


too 

115 

130 

145 

161 

175 

190 

205 

220 

235 

250 

265 

280 

295 

310 

325 

340 

355 

370 

385 

101 

116 

131 

146 

162 

176 

191 

206 

221 

236 

251 

266 

281 

2% 

311 

326 

341 

356 

371 

386 

102 

117 

132 

147 

163 

177 

192 

207 

222 

237 

252 

267 

282 

297 

312 

327 

342 

357 

372 

387 

103 

118 

133 

148 

164 

178 

193 

208 

223 

238 

253 

268 

283 

298 

313 

328 

343 

358 

373 

388 

104 

119 

134 

149 

165 

179 

194 

209 

224 

239 

254 

269 

284 

299 

314 

329 

344 

359 

374 

389 

lOS 

120 

135 

150 

166 

180 

195 

210 

225 

240 

255 

270 

285 

300 

315 

330 

345 

360 

375 

390 

106 

121 

136 

151 

167 

181 

1% 

211 

226 

241 

256 

271 

286 

301 

316 

331 

346 

361 

376 

391 

107 

122 

137 

152 

168 

182 

197 

212 

227 

242 

257 

272 

287 

302 

317 

332 

347 

362 

377 

392 

108 

123 

138 

153 

169 

183 

198 

213 

228 

243 

258 

273 

288 

303 

318 

333 

348 

363 

378 

393 

109 

124 

139 

154 

170 

184 

199 

214 

229 

244 

259 

274 

289 

304 

319 

334 

349 

364 

379 

394 

110 

125 

140 

155 

171 

185 

200 

215 

230 

245 

260 

275 

290 

305 

320 

335 

350 

365 

380 

395 

111 

126 

141 

156 

172 

186 

201 

216 

231 

246 

261 

276 

291 

306 

321 

336 

351 

366 

381 

396 

112 

127 

142 

157 

172 

187 

202 

217 

232 

247 

262 

277 

292 

307 

322 

337 

352 

367 

382 

397 

113 

128 

143 

158 

173 

188 

203 

218 

233 

248 

263 

278 

293 

308 

323 

338 

353 

368 

383 

398 

114 

129 

144 

160 

174 

189 

204 

219 

234 

249 

264 

279 

294 

309 

324 

339 

354 

369 

384 

399 

Reader  Service  Card  DFES  March  '95 

Expires:  May  31,  1995  (International  expiration:  July  31,  1995) 

INTERNATIONAL  ASSOCIATION  OF  MILK,  FOOD  AND  ENVIRONMENTAL  SANITARIANS,  INC. 

Mail  or  FAX  to  (515)  276-8655 


Name 


Title 


Company 
Address  _ 
City _ 


State/Prov. 


Country 


Zip/Postal  Code 


Phone  Number 


100 

115 

130 

145 

161 

175 

190 

205 

220 

235 

250 

265 

280 

295 

310 

325 

340 

355 

370 

385 

101 

116 

131 

146 

162 

176 

191 

206 

221 

236 

251 

266 

281 

2% 

311 

326 

341 

356 

371 

386 

102 

117 

132 

147 

163 

177 

192 

207 

222 

237 

252 

267 

282 

297 

312 

327 

342 

357 

372 

387 

103 

118 

133 

148 

164 

178 

193 

208 

223 

238 

253 

268 

283 

298 

313 

328 

343 

358 

373 

388 

104 

119 

134 

149 

165 

179 

194 

209 

224 

239 

254 

269 

284 

299 

314 

329 

344 

359 

374 

389 

105 

120 

135 

150 

166 

180 

195 

210 

225 

240 

255 

270 

285 

300 

315 

330 

345 

360 

375 

390 

106 

121 

136 

151 

167 

181 

196 

211 

226 

241 

256 

271 

286 

301 

316 

331 

346 

361 

376 

391 

107 

122 

137 

152 

168 

182 

197 

212 

227 

242 

257 

272 

287 

302 

317 

332 

347 

362 

377 

392 

108 

123 

138 

153 

169 

183 

198 

213 

228 

243 

258 

273 

288 

303 

318 

333 

348 

363 

378 

393 

109 

124 

139 

154 

170 

184 

199 

214 

229 

244 

259 

274 

289 

304 

319 

334 

349 

364 

379 

394 

110 

125 

140 

155 

171 

185 

200 

215 

230 

245 

260 

275 

290 

305 

320 

335 

350 

365 

380 

395 

111 

126 

141 

156 

172 

186 

201 

216 

231 

246 

261 

276 

291 

306 

321 

336 

351 

366 

381 

3% 

112 

127 

142 

157 

172 

187 

202 
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Kits  available  for: 
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